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Omnia quecung; a primeva rerum naturd con- 
ſiruita ſunt, numerorum videntur ratione for- 
mata : Hoc enim fuit principale in animo Cons | 
ditoris exemplar. Boz Tt 1us Arithm. lib. 
1 .CaP.2, 


Veniet tempus quo iſta ps nunc latent, in Iucem | 
dies extrahat, & longiors evi diligentia, | 
SENE C A, nat. quzſt. lib. 7.Cap. 25. 


' Eft nainra hominum novitatis avida. Prinius. 


All that are wel-willers to the Ma- 
- ' . thematiques,ingenerall : But more eſpecially 

S to the candid, impartiafl, intell;oeat, 

s | | and pratticall Reader. 


JHere is now two Luftres , or 
f one Decade of years elapſed, 
” AF} and ſome more time, ( gentle 
PD and courteous Reader,) ſtance I 
3/2] hapned firſt ro hit upon this'fr- 
m_ tical kind of Menſuration (or 
, | more artificial] practicall Geometry for regular 
and regular-like Magnitudes,) which I here de- 
liver : and which was then but in two or three 

; Particulars thereof, here firſt ofall laid downin 
the three principall Propoſitions contained in 
the firſt Part, and the ſame demonſtrated practi- 
cally. And ſo having ſince by degrees, very 
A-'; much 
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much enlarged my Conceits & inventions here- | do 
in (and indeed as far I think as poſſibly may be, | an 
& that only by way of Mathematical exercirati- | an 
on & recreation trom other Scudics and employ-| 1 
raents) I thought good ar length, thus ropur | bl 
them rogether, (with other things by the way, | th 
pertinent therero,) and ſo to exhibire and expoſe | £0 
them toa publicke View, examination and tri- | ant 
all in generall, andin ſpeciall to thy candid and | 
courteous cenſure: which I was the more.em- | th 
boldened and encouraged to do, conſidering | fir 
thar when at firſt I propounded thoſe things | a 
which TI had then conceived. in this way, to ſe-| ha 
verall able Artiſts, not only in ſeverall parts of | thi 
this Kingdome where I happenedrhento come, | iN 
and with whom..] had the opporcunity to con- | Me 
verſe, but alſo in ſome parts beyond the Sea | Wa 
(where not long after Lnuned ro ſpend ſome | 4n! 
time,:.for the proſecuting of other Studies, | he: 
wuich I then chcifly aymed at 2ndintended, | 9 
and have fince for the part followed and em- | th: 
braced) moſt of -which were Profcſſours, and | VE 
Teachcis of the. Marhemaricks, and ſo ſuch. as ! anc 
are uſually ſooneſt acquainted with all the new | In 
rathematicall inventions that are any. way made | dir 
known) I tound that it was to them a meer no- | 
velty, (according as I conceived it would be) | det 
and thar moreover. ar firſt they ſomewhat | qu 
| doubted | 


To the Reader, 


e- | doubtedof the ſame, ſaying, thar ir were indeed 
e, | an excellent way, 1f it would generally certain 
ti-| andtrue; andſo ro ſome others of leſle judge- 
{- | ment, it ſeemed rg, bea thing ſo very. improba- 
ar ble(they having made no triall chereof ) as char 
y,| they would ſuddenly and unadviſedly conclude ir 
. | to be impoſſible, only ghar ir mighthirrightnow 
ri- | and then by chance, but nor conſtantly. 
ad | | And then beſides this, I having for my fur- 
n- | ther ſatisfaRtion herein, taken the. pains (both ar 
Ng firſt, andalſo againof late)to.makea ſtrict ſearch 
os | and enquiry.intoall thechiefeſt Authours which 
2. | havehithertotreared of practicall Geometry. ei- 
of | ther in Latinor Engliſh, and more cſpecially;for 
e, | inſtrumenrall practice, inthe. way of manuall or 
1. | mechanicall Menſuration ; could not find che 
ea | way here propoſed, ſo much asbarely hinced by 
ne | any of them 1n theleaſt kind; And ſo have I now 
s, | here at lengch (by che favour and permiſſion. of 
g, | God) according ro my, earneſt deſire, brought 
1- | that'to a Generall, which at firſt I had concei- 
id | vedor apprehended only in' a few Particulars, 
as | and ſo have: compleared the Invention, as thar 
vw | I may chink there is hardly any room left for ad- 
le | dition thereunto. 

0- |  Herethean firſt (friendly and ingenious Rea- 
e) | der) ſhalt thou find the ' moſt artificiall and ex- 
at | quiſite quadrature of a Circle, in a practicall, or 
d | Organt- 
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organicall way, as to the immediate obtaining 
ofir's Area in any meaſure appointed. For as 
;Foſeph Scaliger taith of the ſquaring of a Circle 
im a generall way, (or of the generall quadra- 
ture ofa Circle) Elem. Cyclomet. r. or Elem. Cy- 
cloperimet. Defin, 5. Toy Kunxoy Fehayort Gun , is) md 
7 xUxAs Topic 'ulor iuCado , iow b ygappor wpeire C17 - 


— —, 


culum quadrare,ecft Circult aree aquale Reftiline - ' 


wm invenire. that is, Toſquare a Circle, is to 


find a right-lined Plane equal] cothe Arca of the | 


Circle. Here ſhalt thou find that rectilinePlaneto 
be the very Square of the Diameter, (crof the 
Circumterence)according to Quantity diſcretes 


in which ir is artificially diminiſht by a Line of | 


meaſure, ſo2sto be made equall with the Circle 
it ſelf, whereas naturally or geometrically ir is 
greater then the Circle, And ſo I may ſay, thar 
more properly, preciſely and nearly ro ſquare a 


Circle, isto find an exat Square equall ro the 
Circlegiven: And the like underſtand for the 


ſquaring of any other regular Figure; and fo 
thou ſhalt here find the like artificiall quadrature 
of all rectiline regular Planes as of a Circle, by 
theirlatciall, diametrall, and diagonall lines, for 
the immediare producing of their fuperficiall 
contents, which Thaye here performed (by way 
of pracicall demonitration)in two of the firſt of 


them. 
Then 
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Then next ſhalt thou here find the like moſt 
arti ficiall and excellent cubing of a Globe or 
Sphear, for the immediate producing of is ſolid 
content in any meaſureaſſigned, And what was 
ſaidbefore of the ſquaring of aCircle,both general 
and particular or ſpecial,the like I may ſay of the 
cubiag of a Sphear; Thar the ſame generally un- 
derſtood , is to find a right-lined or plain Solid, 
«quall ro the ſolid Area of the Sphear: and ſo 
more particularly and properly,co cube a Sphear, 
is to find an exact Cube equal} to the Spheare- 
oiven ; which thou ſhalc here find to be made ar- 
tificially(in quantiry arichmetrical)rthe very Cube 
of the Diamerer(or of the correſpondent Cir- 
cumference) which naturally, or in quantity geo- 
metricall, exceeds the Sphear ir ſclf, and this 
not only in reſpect of ſolid meaſure, bur alſo of 
gravity or ponderoſity, according to any Me- 

call afligned : Andthe like underſtand for any 0- 
therregular Solid: And ſo (hal thou here find the 
like moſt artificiall and admirable cubature of all 
the five famous plain ordinate Bodies in Geome- 
try, or rectiline regular Solids, as ofa Sphear, in 
boch che foreſaid reſpects; and that nor only as 
conſidered ſimply and abſolutely in themfelves 
alone , buralſo in relation ro a Sphear, as being 
deſcribed cither within or about the ſame. And 
what is here performcd in all theſe regular o 

a lids 


, 


| 
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lids for their ſolid dimenſions, by way of cuba- 
ture; the like isdone in them for their ſuperfi- 
ciall dimenſions, by way of quadrature , (and 
which therefore Iconceive, may nor altogether 
unaptly and improperly be termed the Quadra- 
ture of theſe Bodies, as rotheir ſuperficiall or ex- 
ternall part.) 

Andthen ſhalt thou here find after the like 
artificiall manner, the dimenſion both ſolid and 
ſuperficiall of all ſuch Solids, as are not exactly 
ordinate or regular, but ſomewhar like the ſame, 
and ſo which I call regular-like Solids, as name- 
ly right Cylinders and Cones; and all Priſms & 
Pyramids conſticured upon regular Baſes, and 
borch whigh Dimenſions aforeſaid, may fſome- 
times happen in theſe kind of Bodies, robe arti- 


ficially of the ſaine nature with thoſe in exact | 


regular Bodies : viz. cubatory and quadratary, 
asI ſhall ſhew in their Dimenſions ; though in- 
deed in their ſolid Dimenſion, there is alwaics a 


\ Quadrature,in reſpe& of the Baſe, And here 


likewiſe what is underſtood for ſolid meaſure, 
muſt be underſtood for gravity or weight, ac- 
cording toany Merall propoſed. 

And all theſe ſeverall dimenſions afore-na- 
med,are here pertormed by Lines of cquall parts 
only. according toa decumane,decimane, or de- 
cimall diviſion , in 'which therefore _ 
cnc 
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the excellencie of the performance : and the 
{ame demonſtrated, not only in refpe& of the 


practical uſe thercof, bur alſo the theoricall 


grounds and reaſons, according to certain. Pro- 
poſitions laid down for that purpoſe. And which 
Lines are here generally ſer forch by Number, 
denoting or expreſſing their magnitudes from a- 
ny Meaſure given or appointed. 

And now, although thar learned Mathematj- 
cian, Mr. Edam. Gunter (ſometime Profeſſour of 
Aſtronomy in G reſham-Colledge in London, and 
long ſince deceaſed) aman excellent for Inſtru- 
mentall inventions, hath (among ather Lines) 
upon his Sedfor, certain Lines of quadrature, (as 
hetermeth them)as for to make a Square equall 
roa Circle given, by the ſemidiamerer thereof, 
& contra: and ſo forthelike quadrature of cer- 
tain recline regular Planes, by their ſides; yer 
choſe are of a much different kind and nature 
from ours, (as any one may plainly ſee) being 
not ſeverall Lines of meaſure divided 'into 'parts 
any way, whereby to give immediatly of theme ” 
ſelves,the {ide of rhe equal Squarearithmetically 
(as I may ſo ſpeak) or in quantity diſcrete, as 
from any certain, ſet, denominate Meaſure, ac- 
cording toa common way of meaſuring; as our 
Lines do, (8 contequently, the ſuperficiall con- 
rent of the Square, forthe Arca of che Figureybur 

a 2 only 
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only one Line,drawn twice over upon the Sedor, 
or (if you will) two like, correſpondent, or con- 
grua)l Lines, drawn uponeachleg or ſhank of the 
Sector, from the Center thereof,and undevided, 
conraining inthem only cerrain points, in which 
the Sedor muſt be opened , according to the 


ſemidiameter of the Circle given, or the ſides | 


of the other Figures to which they belor-g, be- 
ing thereexpreſſed by the numbers of theirSides; 
and ſo givethe fideof the equall Quadrar, only 
geometrically (as I may fo ſpeake) or by Line, 


crofſing the'Sector between the two points of 


quadrature atthe ends thereof, and fo parallel 


torheline for rhe ſemidiameter of the Circle, or | 


fide of orher Figure, ro which the Sector js 0- 
pened: and which line being taken off from 
rhence with Compaſſes, and Þ applied roany 
"certain Line of meaſure divided, will then in- 
deed givethe fide of the equall Square in the 
parts of meaſure, as-our Lines of quadrarure do: 
bur yet Mr. G«zter doth not apply his Lines of 
p_m_—_— ro ſucha nſe, or any way mention 
C 


eſame.butonly to thelaying down of the ex- 


act lice of the Square equall to a Circle given, 
&c. and ſo toreducerhe C:rcleintoa Square, ge- 
ometrically, afrer a mechanicall manner : and 
which can hold but only in a ſmall Circle,whoſe 
ſemidiameter (or other ordinate Flane, whoſe 


fide) 
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ſide) may not exceed a convenient extent @r 0- 
pening of the legs of the Sedor, (or of a pair of 
Compaſſes) ſo as ro take off the fide of the equal 
Quadrat, inits due placeupon the Sedor: tor in- 
deed, thelargeſt Sefor or Compaſſes that are-uſu- 
ally made, (or can be made convenient for uſe) 
will open or extend (ar the urmoſt) bur ro a ve- 
ry ſhorc line, in compariſon of thoſe which fre- 
quently fall our ro be meaſured; and rheretorec 
his Lines(or way) of Quadratwe, cannot extend 
to any large Dimenſions, and foſerve for a ge- 
nerall meaſuring as ours do, if they ſhould be ap- 
plied to the very ſame uſethar ihey are, namely, 
the ſuperficiall dimenfion of Circles, and other 
ordinate Planes, (in a quadratary way) aCCor-- 
ding to any meaſure affignec, and thereupon 
can ſerve bur to very ſmall purpoſe. Nof indeed 
had lacquainted my ſelf with thoſe his Lines of 
Quadrarure, or any other upon his Sector, when 
I firſt apprehended and conceived 1n my-mint 
this arrificiall way of meafuring which'I here 
propoſe, (though I had often ſeen that Inſtru- 
ment, and had much ſtudied his Book in other 
things) nortill I had in a manner perte&ed the 
ſame throughout all the Dimenfions to be per- 
formed thereby, and ſo was come ro the Cloſe 
of this Book. Neither did any of thoſe Artiſts, 
to whom I ever yer propounded the ſame (as 2- 
a 3 foreſaid) 
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forefaid) mention to me thereupon in the leaſt | 
kind, Mr. Guzter's Lines of quadrature (or any | 
other upon his Setor)in reference to any mca- 
ſuring ; alchough ſome of them I am ſure (if 


not all) were well acquainted with Mr. Gunter's 
Sedor,&all his other Inſtruinenrs, & taught the 
uſe ofthem to o:hers.Bur t!:;s only by the bye. 

Nor do his Lines of Superficies in generall, up- 
on the Sefor , deing alſo iyo like , congruall 
Lines drawn on the two leg. thereof from the 
Center, and divided uncqually ritro 100 parts, 
ſerve forthe meaſuring of Superficial Figures, 
as tothe immediire producing of their contents 
ſimply by themſelves, in any kind, of meaſure 
given ; butonlyin a way of proportion, to find 
out the ſuperficiall content of one Figure, by the 
ſuperficiall content of another like (or unlike) 
Figure given or known; together with ſeverall 
other uſes noted by him. And ſo his Lines of 
Sohids 1n generall, being two like Lines, drawn 


upon the Ser in like manner, asthe Lines of 


Superficies, and divided alſointo 100, (or rather 


1000) parts unequally,{erve only forthelike uſes , 


in Solids, that the Lines of Superficies do in 
Superficies, | 


And then for his more particular Lines | 


of Solids (as I may term them ) upon the 
Seetor, called the Lines of inſcribed, and of e- 
quated 
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quared bodies ; having reference in particular 


| to the five foreſaid plain regular Solids, and a 
' Spheare: the firſt ſort of them, in reſpe of the 
; inſcription of the ſaid five bodies in a Spacare; 


and the other ſort, in reſpect of their equation to 
a Spheare, and alſo of one to another ; are of a 
different nature and kind from our artificiall 
Lines pertaining to theſe bodies, and a Spheare, 
forthe immediate producing of their ſolid con- 
tenrs inany Meaſure appointed, according to an 
exact, abſolute cubature, both fimply in them- 
ſelves, 8 alſo in reſpect of inſcription 8 circum- 
ſcription to a Sphear given, as atorcſaid : but 
are the firſt of chem, for the finding of the Sides 
of theſe five bodies, as being to be inſcribed in a 
Sphear, by the ſemidiameter thereof given , and 
the other, for the finding of their Sides, as being 
equall in magnirude to a Sphear, and this by the 
Diametcr of che Sphear given ; & contra - or as 
ro bemade equall one to another by their ſides : 
and all this in a meer geometricall. ſence; and 
chereupon theſe lacter Lines of his, will give 
oft from rhe Sedor, the fide of the Cube cquall 
roa Sphear,by the Diameter thereof; & to any of 
the other regular bodies, by the ſides thereof giv- 


 en,in the ſame manner,that his Lines of quadra- 


cure giverheſfide of the Square equall roa Cirele, 
by the ſemiidiamerer thereof, and to the' other 
IC- 
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regular Planes or Superficies,by their ſidesgiven; 


theſe Lines of equared bucies (as alſo thoſe of 
inſcribed bodics) being ot the like kind and na- 


cure with thoſe of quadiature , (which by rhe, 
ſame reaſon, may atwell be called Lines of c- 
quared Superticies, for that they do not only 
equall a Square to. a C7cle, or other ordinate. 
Plane given ; but alſo equall chem all one to ano- | 


ther) andare drawn upon the Seder accordingly , 


& ſo are of no furcher or better uſe then they are. | 

Then laſtly, his Lines of Metals {ſo called) up- 
on the Sector, (being inſerted with rhe lines of 
equated bodies, becauſe rhere wos ſpare room, | 
and much of the like kind with chem, and ſo are! 


contrived togetheron the ſame two lines,on cach 
leg of the Sector, being drawn from the Cen- 
ter) are nor like our lines of Merals(as I may fo 


term rhem) which are for the immediate diſco- 


vering of the weight ofa Sphear, or other regu- 
lar(or regular-like) body made of any Metall, 
in the very ſame (cubicall) manner, thar their ſo- 
lid contents are obtained in any meaſure, by 


their reſpetive arcificiall Lines as aforeſaid ; ' 


but thoſe (together with his Lines of Solids) do 
ſerve only to find the proportion, as it were, be- 


eween ſevecrall Merals(as he faith) intheir mag- 


nitudes and weights, and thar accordin to the 
experiments of Marinus Gheteldws, in his book 
intituled 
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intiruled Archimedes promotus , that is (as he 
ſaith) In like Bodies of ſeverall Metals, and c- 
quallmagnitude, by having the weight of the 


+ one, to find the weight of the reſt; & contra : 


rogether with two otheruſes noted by him. 

Theſe things(courteous and judicious Reader) 
I thought good hereto inſerr by the way from 
Mr. Gunter, to ſhew the difference berween his 
Lines and ours; eſpecially choſe of his, which for 
their uſe,may ſeem ro come molt nearly to ours, 
namely his Lines of Quadrarure, and of equated 
Bodies : & which as they cannot be ſo generally 
uſefull as (or not conſiderable for their uſe,in re- 
ſpect of) ours, according to what I ſhewed bes 
fore; ſo neither can they be altogether ſo exact 
in the performance of thoſc ſmall Dimenſions 
which they can reach unto. 

And whar I have here performed Geometri- 
cally, or by Line (or Scale) in an artificiall way 
of meaſuring ; I have alſo ſer forth Arithmeti- 
cally, or by Number, ina way of Proportion 
afcer the moſt exquilice manner that may be, 
as from the naturall Meaſure , according to 
the ſame diviſion or partition of the Unity, 
as is of the Lines of meaſure, both naturall and 
artificiall ; and by which thercfore rhe arrificiall 
meaſure may be readily deduced from the natu- 
rall, or thenaturall Meaſure be reduced to the 

b artificiall ; 
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artificial : rogether wich a multitude of other | 


merricall concluſions beſides , in moſt of the 

come: ricall Figures which I have here parricu- 
Jarly handled, by way of practicall demonſtra- 
tion ; none of them having been done before by 
any man, that I do know of z except thoſe in 
the C:rcle, being ſer forth by Mr. Gunter, and 
from him by Mr. Wizeate, and perhaps tome 0- 
thers; bur yer nor all of thoſe Proportions in ſo 
ample rermes, as I have here done them, which 
therefore I extracted again a-new. 

And then moteover ſhalt thou here find, not 


only the moſt artificiall and expeditionall way | 


of meaſuring thus all regular Bodies, and 
ſuch as do come very near a regular forme 
(which rherefore I call regular-like) bur alſo of 
{ſuch as arc of an irregular form ; and firſt, of 
concave Bodics, or Veſſels for Wine and Beer, 
(which commonly do ſomewhat imitate the 
form of a Cylinder, and may be called Cylin- 
droidall, and ſoadmir of a Cylinder-like dimen- 
ſion, being firſt reduced by artto a Cylinder: to 
which end I beſtowed ſome confiderable pains 
(and a little coſt roo) in the making of ſundry 
expcrimiments, for the diſcovering of the true 
contents of the Standard-meaſures for Wine 
and Ale or Beer, pertaining roche Citic of LZon- 
don, (which are kept at the Gwild-hall) as being 

| commonly 
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To the Reader. 


commonly taken for the molt generally recei- 
ved Meaſures for this pmpofe, throughout the 
Kingdome; and by which I have {cen che jMca- 
ſures which have been made for ſome. eminent 
Towns farr remote trom Lendor,to be fizedand 
ſealed,(though here I wil notcocendabour them) 
and have here accordingly heed a gauging: Line, 
tocach of them, according to our arcificiall, way 
of meaſuring,being alſo therefore Lines or Scales 
of cquall parts ina decimall diviſion,, by which 
the 1:quid content of any Veſlell will-be obrat- 
ned immediacly in Galion-:neafure,, after the 
ſame manner (and wich the ſame expedition'in 


” manner, the irregularicy of the Veſlell being 


conſidered) that the ſol1d content of any exact 
Cylinder. is had artificially , according co any 
Meaſure appointed. - 

And rhealaſt of all, dolI here ſhew(by way 
of Appendix) the moſt eafic and cxa&t way for 
the diſcovering of the ſolid capacities of all other 
irregular kinds of Bodies whatſoever , both 
folid and concave, , which of rthemſclyes are al- 
together unmeafurable in the uſuall way of 
mcaſuring(or whoſe Dimenſionscan inno wile 
be a, bo Line of meaſure) which therefore 
a work of a contrary nature to all the former: 
and have here exemplarily illuſtrated rhe ſame 


from experiment, ina certaine regular ſolid body, 
b 2 cally 


To the Reader. 


eafily and exactly meaſurable, for a confirmati- 
on thereof;(and which way alſo, hathnot been ſer 
forth by any man before, that I'do know of) 
Together with ſeverall other new marhematicall | 


experiments and obſervations, very uſefull; and 
worth the noting. All which (friendly Reader)I 


comend to thy courteous conſideration & accep- | 
h 


rance; hoping thou wilt receive no lefſe delight 
(and benefit alſo) in the peruſing and praQifing 


hereof, then I have taken delight and content- - 
ment in 'the ſtudy and exerciſe of the ſame, 


though ſurely with no ſmall pains and induſtry, 
beſide the expenceof ſome time now and then, 


from my occaſions of ſerious concethment, ac- | 


cording as the ſame would reaſombly permir: 
and-which therefore I could do to:no'other eng; 
then only to enlarge and advance (ſo farr as here 
I might) the practice and exerciſe of this ſo no- 
bleand admirable an Art, being drawn there- 
unto by that Genivs , which hath heretofote 
muck diſpoſed and inclined me to mathema- 
ticall contemplation and exercitation i -gene- 


rall: ſo thar,thy friendly acceptation heredf;is all + 


I expe for my labour. And if any after ihe thall 
happen'to raiſe = further Concluſions frorm 
whar I have here laid down, in any patticular 
thereof; then ſurely will theſe my paints be yet 
thereupon ſo much the more ro ptitþ6ſt, ' Bite 
EL. now 
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To the Reader, 


now as I muſt expe this work of mine will 
meet with ſome Momaicall or Zoilan Spirit , ſol 
ſhal not regard the ſame, or be terrified therear, 
ſceing thar the beſt conceits and inventions of 
men that were ever yet publiſhed to the world, 
have been obnoxious to the obloquies and ob- 
trecations of ſuch malevolent and malignant 
ſpirits : and which hath been the complainr of 
S moſt learned meniin all ages. And rhus, cour- 
reous, ingenious, and ingenuous Reader,I friend- 
lily bid thee: fare-well, reſting, 


London; the firſt Thine hearty 
of May, 1650. wel-wiſher, 


J. WrzarD, DM. 
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on to a ſo11d body given. «bid. 

c'3 11. How 
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other like liquid body ) which is equall in magnitude to 
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Lindry rimes, upon eightſeyeral Watcrs ; and all com. 


pared rogether. P» 3ZFs py 


Lines for Gauging, or for any other Di- 
menſions deſcribed inthis Book : or of any 


other Inſtruments for mathematicall prafticein Ce 


RE ſhalt think good to make uſe of the 


nerall , they may have the ſame wery accurately 
-ade by Mr. Chriſtopher Flower, dwelling in 
the Bulwark, neer the Tower of London : beſides 
divers others about this City, 


Courteous Reader, 


Book bc read rhroughour ; and ſo many rimesthe miſtakes of the 
Printer are by ignorant or malevolent Readers,pur upothe Author 
45 ciiouts : Therefore the chiet of thoſe tew faults which have here 
eſcaped, (the moſt f them being bur meer]y lirerall) I thought 
goud to pur at the beginning ; char ſo thu mighteſt in che firſt 
place know them, and conſequently amend them : affuring thee 
withal, chai of thac maltirude of Numbers which are Comained in 
this Book (the moſt of them denoting Lines, and Proportions of 
meaſure ; and ſo upon which dependeth rhe ſp-edy working 
2nd reſolving of many excellent praicall Propoſitions : and 
are theretore ſpecially ro be regarded ; and in which a faulc 
cannot be eſpied by bare inſpeRion,) there isnor oneofrhem de- 
feive in any one figure chereof ; ſuchwasmy (more then ordi- 
nary) care therein, 


ERRATA. 


Ape 4. line 7. put ( before commonly. 1. 8. dele of. 1. 20. r, 
pertior, p. 7. 1. 28. for hath, r. both. p. 8.1. 22,r, in reſpeR of 
the Meaſure from which it is raken, as alſo of the Figure &c. 1. 30. 


acle the, p. 32. 1.11.r. Sect. 4. p- 59. 1.14. for matter of, r, manu» *' 
all or. p.75. 1. 2.r. whoſc. p. 91.1. 24. r, ſhall. p.173. the be- 


ginning of che laſt line ſave one, r, And fo. p. 314. 1. 2. dete rhe 
comma at Meaſure, and pur one after Diameter. p. 316.1. 14. 
dele the firſt as. Other faults thou maiſt meer with, which being 
only lirerall, and ſo not worth the noting here; thou waiſt cafily 
amend in the reading. 
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n Ar.d firſt, of the Czrcle, Spheare, Cylinder, 
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i» Of the nature ana diviſion of the Lines of Meaſure 
ingenerall, for the performing of all the 
aforeſaid Dimenſions, 


SS TT Ex Oraſruch as to the due 
PEAR ED £ m-aſurins of any Magny- 
F EE ALS ER tlc or Quantity contintt- 
. all (in praQical] Geome-- 
- try) chere iSrequired ſome: 
- ; SHA] certain Meaſure firſt to be 
, Tal Wh SH | given or appointed: Ther- 
: WP AU fore firſt and more gene- 
y No! dl rally, by Lines, we do her 

SESYSDY][ underfland any right L 


affizned for a certainV 


fure; ſuch like as Exciia, Elem 10, Defin. 5. calle — 
Þ « ford, 


2 of the dimenſion of Regular, 


able or expreſſible by voyce, or otherwiſe expreſſible by 
Number 2 And ſo the mott Noble, illuſtrious, and learned, 
Franc. Fluſ. Candalla, a moſt diligent and induſtrious 
reſtoxer of Fuclid's Elements interprets it Certa, a line cer- 
thin, as firſt putor propoſed and made manifeſt , and diyi- 
ded ingo parts certain and known: And it is allo called 

Fameſa, a meaſure famous, that is, (as P. 


Pattl. 


which is as much as certain, definite, determinate, ſpeak- | 


Rem.Geom. libÞB Rams, and Agr. Metixas do note) firſt 
1458. ErSchol- ſpoken or expreſſed, &c, Bur moſt of the 
Adr. Mer. Geome Latine Geometers do calll ſuch a line Ra- 
prat.Par.poſter. . . - 

Fen Gzoder tsonalts, a Rationall line, for that(as R ans 


' ſaith inthe places here cited) it is rational! 
toit ſelte, as areall magnitudes equal! among themſelyes: 
and Clavize (aith ir is called Rationals,be- 
cauſe it is alwayes put certain and known, 
whereas all other lines which arc compa- 
xed to this (as lines infinite in multitude, may be according 
to Exclit in the place forenamed)arenot certain & known, 
though taken apartby themfelyes, they are, ſeeing that eye- 
ry one may be diyided into any number of equallparts, and 
being compared to this for their Meaſure, they are all ci- 


Clavivs in De£. 
5, H. 19, 


mg OW ſaid to be cither pile) ,or ” Eager in Def. 
gather be 6, 7- explicableor inexplicable, rationall or 
Ep plat, irrational; (but with this point we med- 
—— Sx app dle not here,) and ſo we here underſtand 
Las this Lineto be moſt properly called Ratio= 
SecFluſſac upow nall, as comprebending or containing in ic 
eh<pacesant - ſelf the dirnenfionall reaſon of allother lines 
Elem. meaſurable thereby. And therefore here - 
* H. Billingley, we (for brevity) will with moſt Lative 
- mga 1pent Tranſlatours and Commentatars, and alſa 
Dlajer 44,1595; Ouy * Engliſh Tranſlatour of, and Annota- 


ther ſymmetrall or aſymmerrall, and fo ate 


one 


T.' partt. and Regular-like Figures ingenerall, 2. 


| rour on Exclid's Elements, underfiand any right line fo 


fir ſer, put or propoſed, by the name of the Ratjonall Line 
(and this may be applyed to any Mezſure whatſoever, and 
1tis one of Fyclid's Data in Lib. Dator. _ 1) or (in 
reſpeR of the enſuing work) the prime, fimple, true, or 
naturall Rationall line. And this we mean when any where 
we ſay ſimply theRationall Line, 

Secondly, and more eſpecially by Lines we here under- 
Rand anyſuchline augmented or diminiſhed by a certain 
convenient ſegment or portion of the ſame, for che more 
artificiall and ſpeedy menſuration of the aforenamed Fi- 
gures : And this Line we may (not unaptly) calltheſecond 
ſuppoſed or artificiall Ractonall Line, as being derived from 
the former, and fo ſubſtituted in place thereof: like as in 
Numbers the Logarithmes are uſually called Artificial 
Numbers, as being ſubſicuted inſtead of the naturall nume 
bers, from which they are deduced, and whoſe'place they 
ſnpply in a moſt excellent and admirable manner , by per- 
forming all arith meticall operations with that facilicy, ex- 
pedition, and compendiouſneſſe(and exaAnefle alſo in ſome 
caſes, as I ſhall afterwards upon occaſion ſhew) which 
the naturall numbers themſelyes cannot , for that by theſe, 
the two moſt tedious and troubleſome parts or ſpecies of 
Arichmerick (to wit , Multiplication and Diviſion) are 
wholly avoyded and aboliſhed, and that moſt difficule 
branch (or operation) thereof called the ExtraQion of : 


| Roots, is mightily abbreviated andfacilitated : And fo the 


Arithmetick performedthereby is uſually called arcificialld 
Arithmetick. - s 
Now ſeeing that every continuall or continued Quanti- . 


ty falling under Meaſure (in praRticall Geometry) is refer« 


red and reduced to the diſcrete, that thereby its dimenſion? 
way be made more manifeſt co us; ſo that Geametry hath 
BZ per - 


perpetually need of Arithmerick for the explicating and ex- 


kinde of Numerationcan be ſo accommodate to this thing, 
85that which conſidercth the Intger cf Meaſure (as the U- 


by this the praRicall, inſ{trurnenrall, or mechanicall part of 
meaſuring, or of the ait Aferricall, commonly and impro- 
perly called by Raw, 1erines, and of ſome others Geode- 
fa which properly fignifies the diviſion or partition of 


& partitione Terre , well obſerves , ſaying Terre 
meerſur atio duas in parics dividitur, Geemetriam, ſcil. & 
Geodefiam : Arca namg; ſecundum artem menſur atio, & 
terre menſuratioeſt et merito Geomerria vocatur ; Wnius 
vero & ejmſdem area, ſeu locr diviſio iter diverſas perſonas, 
partitio quadam eſt ter; &, &f jwre oytimo Geodefia appella- 
ter, (and whichfrom him Clavias noteth Geomet. prett, 


dun, do (poetically) henifie the tamethat che Laine 
words devias and pertior, and fo of which , and the word 
T3, Terra, comes Tewfaioia, 1.c. Ter; £ drvifio ſen parti- 
70) ismade much more facile accurate and expeditious, 

For- indeed this Mathematicall ſolution of unity 
or continuity, isof all others che molt abſolute and cer - 
tain, and the moſt peripicuous and rationall, and by how 
wuch the more numerous it iS in the parts thereof , by ſo 
ck, the moreexaR ir is, and conſequently the work effe- 
dby ir. And what utilicy it hath brought to the athe- 
tiquesin generall, may be ſufficiently witneſſed by char 
oſt noble and uſefull part of Geometry, called T r5gowome- 
;rie,and that inthe Radius of a Circle (which is the very 
Baiis and Root of all Trigonometricall operations) where 
(co wi: firſt, that greatly renowned MathematitianJohav- 

nes 
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preſſing of its magnitudes in their dimenſions : Surely no | 


nit) in a decumane, decimane, or decimall ſolution, for that . 


right lined Superficies, as Pediaſimus, de menſur atione = 


lib. 6.) for, that the gre:ke words, Aauis leur, Juice, 
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nes Regiomont anies, baving for along time uſed the Sexage- 


' nary ſolution (as PFeolemy and others before him) did at lat 


bethink himſelfe ofthe Decimall as being much berter (ſee- 
ing thatthe Unit would performa far greater Compendium 


. then che Senarie) and indeed the beſt of all (and ſo pur the 


Radius, to 10 willions of parts, and nex: afcer him, Rheticus 
in his great Trigonome:rical Canon, to 10000 millions, and 
afcerwards (to make that his Canon moit abſolute and 
perfeR) he Pogue ro 1000 tnilliots (al term them)or 
millions of miil;&vs,whereby the artof 7 rigonomerry & c6- 
ſcquently other 17athemarical arts, as Aftronwomy, Geogr apby, 
&c.dependivg thereupon) did become, i. the praRtice, far 
more facile and expeditious then before :for where the firſt 
proportionall Termot the Trigonomerricall propoſition, is 
the Radius or totall Sine (which very frequently happens, 
or may beſo made for the moſt part, as the learned Pitsſ- 
cus excellently ſheweth among other his compends 1n 
working) there the propoſition or queſtion 

is ſolved only by a * conjunR or manifold [4% Tig2" 
compoſition (or mutuall implication or in- * This is to be 
duQtion) of tiie {econd and third terms, ſce- _— ag 
ing that the Unic altereth nothing in a con- Naturall Numb. 
jun&or manitoid reſolution, but the Num- | 
ber of compoſition im.nediately becomes the number of 
relolution, only diſtinguiſhing between the abſolute or in- 
regrall , and the fraQtionall part thereof, And moreover 
the benefic of chis ſolution of unity is excellently ſeen jo 
that moſt excellent Arithmeticall operation, vulgatly called 


The Extraltionof Roots, wherein (to wit) ſeeing theRoots 


of numbers notexplicable or rationall (which the Alge- 
brifis or Coffifts commonly call Surd Numbers, and fo their 
Roots ſurd Roots) c2nnot be exactly had, then thoſe num- 
bers are reduced into ſome kinde cf decimall parts (or paris 
of a great denomination, as Rar termeth them) 25 Cev- 

B 3 [e748 


6 of the dimenſion of Regular, Part1. 


teſms, Ailleſmes, &' c. and that figurate, as Quadrate, Cu- 

bique, &c.thbat thereby their Roots may be 
Renwlib, Geom. | had more certain and neerer to the truth, 
& 244Scubs then they can by the naturall or vulgar ex- 

eration, aS Ram ſheweth in the aforeſaid 
SeeWingate A- Books, where he (the firſt) ſhewed this 
Gs nem Þ kinde of ExtraRion which to ſome ſeems to 

have been the very foundation of Decimall 
Arithmetick, although Rams hath no where elſe in his 
Mathematicall Works made any other uſe of this kinde of 


numbring, or made any mention of theſame : But indeed, | 


that of Regiomont anus 1n the Radius ofa Circle ſeems to 
me to haye giver! the firſt light thereof to the World ; fo 
that the Trigonometricall Numbers which now we uſe, 
may be termed Decimall, as they are derived from that 
Radius : For all the Sines ro a Quadrant, and the Tangents 
to an Octantor ſemi=quadranc, are'decimall parts or fra- 
tons of the Radius, but indeed the leaſt Secant'is greater 
then the Radius : And ſo wee will here make ufe of this 
kindeaf Numeration, as being the fitreft for our purpoſe, as 
we ſaid before : And indeed for that this preſent work of 
ours cannot conveniently be performed by any other. 

Now the Geometricall Figures which we have here 
firſt named, and fo for which wehave firſt extracted theſe 
kindeof metrical lines (or linear numbers) are thoſe foure 
which Archimedes himſelfe more eſpecially treated of ,and 
which are as it were, the beginning ſand ground of ll 
thereſt , namely, the Circle, Spheare, Cylinder and Cone, 
and accordingly the like Lines may be extraRed 
for all ordinatePlanes and Solids whatſoever, 2s we 
afterwards ſhew; forthatto theſe foure maybe aptly refer- 
red all other regular and regular-like Figures ; As tothe 
Circle may be aptly referred all ordinate Planes, to the 
Syh-ar, all ex2Rly ordinate Soljds ; to the I 

a 
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all ordinate-baſed Priſmes; andrto the Cone , all ordinate- 
baſed Pyramids : Andthough a Cylinder and Cone, and 
\  thelike, cannot properly be reckoned amorg Regular Fi- 
* | gures, according to the firict acception of an ordinate or re= 
d gularFigure in Geometry, yetin reſpeGi of the regularity of 
their Baſes, and alſo the regularity and uniformity of their 
other, and more (peciall ſuperhiciall pare beſides (whether 
1 | theſame conſiſt cf oneentire plane only, as inthe Cylinder 
s | and Cone, or of ſeveral! planes equall and like,as in all right 
F | or ere& regular-baſed Pyramids and Priſmes) the lame 
| | may ina ſort be termed regular (eſpecially the Cylinder and 
| Cone)and which therefore, for diftinRion ſake, I callregu- 
lar like ſolid Figures. 
| But now the quantiries of the artificial] metricall Lines, 
| firſtextraRed for the foure Figures firſt befcorenamed, ace 
| cording to any prime Rationall Line, and that to a Decu- 
millenarydivifion of the ſame,arenumerallythus. 

I. A Lime forthe moſt excellent ſuperficial menſur ation 
(or Diametrall Quadration) of a Carcle, is 1.1284 
{cIe. 

11. A Linefor the moſt exquiſite Solid dimenſion (or 
Ds#ametrall Cub ation) of a Globe or S pheare , ut 
1.2407. 

ITI. ALwe for the Square Sclidation(as I may term it} 
or Reft angular Parallelepipedation of a Cylinder, by 
ts Diameter and Axts or Altitude (as to an exall 
quaarate B a[e) s 1.0838. 

I V2 A Line for the likg drmenſion of a Cane, # 1.563z 

ICs 
And ſodiyers other the like Lines, for the dimenſion both 
of theſe, and alſo of other Figures hath Superficiall and S$o- 
lid, I ſhall afcerwardsſhew in their ſeyetall places, _ 
Every ſuch ſecond ſuppoſed, or artificiall Racionall Line, 
muſt be divided ecimally as isthe firſt, true, or natural 
| | 2 Rational 
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Ratjonall Line, from which. it is taken, according as the | 


length thereof can conveniently beare 2 Bur if the firſt Ra- 
tionall Line cannot well admitof fo many partsasare here 
ſer down,then they may beabbreviated or contraRed; as to 
Milleſmes,Cemeſmes, or to prime or fimple Decimals (or 
Tenths) only ;thougn indeed our Jeaft common Meaſure in 


uſe, (viz. an Inch ot Pollicar) may be diftinAly divided | 
inco 100 (or 1000) parc, if it be righely handled according | 


to themore artificial (or D:agonall) way, as hereafter we | 


ſhall have occafion to ſhew. And fo we have here ſer forth 
the Rationall line in parts of a large denomination, that fo 
it micht ſerve for more exacneffe in uſe, becauſe the more 
parts, orthe greater divifionall denomination the Integer 
of meaſure (orthe unite) js of, the more ex3Q will be the 
work performe3 by it, as I noted before, and as afterwards 
I ſhall makeplainly roappear. 

Furthermore, every ſuch artificiall or ſuppoſed raricnall 
line, may be ſaid trobetwo fold, to wit, generall or univer- 
fall, and fpeciall or particular 2 Generall, in reſpe& of the 
number by which ic is indicated and explicated, for that 
the ſame lincarnumber, doth ſerve alike to all prime Ra« 
tionalllines : And particular or ſpeciall in reſpe& of the Fi- 
gure (Superficiallcr Solid) to which it is appropriated and 


2pplyed , beceuſe that eyery ſuch particular Figure as is | 


mentioned inthis Book, doth peculiarly and properly claim 
tO itſelfe (and that ſeyerall wayes) fuch a line for its more 
artificialland expeditionall menſuration, 


Now the uſeof the foure artificial Lines before-going, | 


for themeafuring of the foure firſt Figures aforenamed, we | 
willdeliverin the three praRical or problematicall Propo- | 
fitions following in the next Seftion ; and withall the | 
magnitudes and uſes of all the other artificial] merricall 


Lines pexcaining to the ſaid foure Figures. 
SECT» 


OE So nr inane — 
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L. | 

he | SECT. II. 
1- 

re PROP. I. 
to 


If the Diameter of a Circle be taken hy its proper Ling 
Or of Meaſure ( according to any Rationall Line) I ſay 
Jy then, that the Quadr at of the Diameter ſhall be the Area 


n | of the Circle (according to the ſame Rational line) 
D | which I prove thus demonſtratively. 


h Etthe right line AB be puc as Rationall, and divided 
on an 100 cquall parts (or firſt into 1oparrs, and 
re chen one of thoſe only into ten parts will be ſufficient} 
'r Andletthe ſamelincentirely taken, 
je | repreſent the Semidiameter of a 
is Cucle: So the Diameter will be E 
entirely A B, 2. and thereupon the 19T 10 4 
1! Circumference (according to the ,, | | 
= | ancient, and ſtill yulgarly received 
e | andretained Archimedean propor- 307 
tt tionofthe Diamecerto the Circume 
- ference, ſvbiriple ſeſquiſeptimall) _ 
- | willbe6;, whoſe; v4z. 3; being in= -50- 
d | folded with the Sewidjameter ABI - #6 
s | produceth the ſame for the Areaof 60+ 
n | theCircle. Or hence accordingto _ | 
e | theproportion of theQuadrarof the / 
- Diametertothe Circle 1t felf, ſyper= 80- 
, | pripartient-wndecimmall - Or again, 
e | the ſame acc-rdivg to Euclid's te 
- | eragoxiſmall reaſon , (as it is with on! 
« | Hero)bydeduRion of ?; of theDia-. B Þ2I*7 
| | metrallQuadrat 4, viz. £ and there 400. 
_ 3; for che Circular Arca as be- 
OIes 
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Now that there may be a comparing of our new or arti- 


ficiallmenſuration with the common or naturall, and there... | 


by a confirmation of the ſame 2 I draw the rivhtline CD, 


for the ſecond, compound, ſuppoſed, artificiall (or quadra< | 


earie) Rationall Line, tro thelength of AB,the primary,fin- 


ple, true;or naturall Rationallline, and moreover, 13 fere of | 


the ſame (for ſo much is the additament or additionall ſeg- | 


ment incentefimall parts) and then I divide CD likewiſe 
into 100 equal! parts (or firſt into Io parts, and then only 
oneof thoſe parts into 10 parts, which will be ſufficient, as 


inthe Line AB) which done ; I meaſuretheline AB 2.00 | 
(forthe Diameter of the Circle)by the line CD{the Line or | 


Scale of quadrature) and inde 1t tobe thereof 1.77 (for 


the line AB, ſimply upon the line CD, falleth abour the | 


middle berween. $8 ang.$9, and ſothe double of AB in one 


entirelineatiength being meaſured by the Line CD will | 


fallabout the middle berween 1.76 and 1.78, which is 2« 


bout r.77) whichſquared,gives 3.1339 for the Area of the | 


Circle, agreeing with the former area exactly in che inte- 


grall part 2 Butnow the fr2Etion-parc of that area, viz. | 
being converted into decu-milleſmes or {quare centeſmes, 1s | 
©142$, which exceeds our meaſure by .oog9, viz. 99 ſquare | 


centeſmes, which diffcrence isnot conſiderable in common 
praQtiſe, as I ſhall afterwards plainly ſhew : but yer our 
weaſute wanteth of che crue area, found by the more new & 
true terms of Cyclomerry, or Circular Terragoniſme( which 
here we uſcin all Cyclometricall operations) not to much 
by 12-ſ\quare centeſwes, viz. bur 87 ſuch centeſmes as] hall 
Rreightway ſhew : For thoſe of Archimedes, of the Dia- 
meter tothe Cireumference 7 to 22 ſwbtr;- 
pla-ſeſgwiſeprima', and conſequently of the 
Square of the Djameterto the Circle 14 to 
II ſwpertrimndecima, or ſupertripartiens-nndecimas (though 
lufticientenough for any ordinary mechanicall uſe, as hee 
WE only 


<Archim.de dime. 
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only meant them, and that eſpecially inſmaller Circles, yet) 
are in flriAtnefſe of Art too large, and ſo give the area ſom= 
what greater then indeed it is, and the more, the greater the 
Circle 1s, and hereupon hath ariſen that difficult and curious 
queſtion ſo much conttoverted among Artiſts about the 
Quadrature ofa Circle; and in which many leatned "men 
have beſtowed great pains,as to the finding eutof the nee- 
reſt proportion between the Diameter and Circutnfetence, 
&c. among which that excellence Arciſt* Ludolph van Cex- 
len ( alias Cullen & Colten) hath hitherto generally carryed 
away the greateſt commendations, haying ſet forth the 
ſame in decimall terms to 36 places, which 
he willed co be engrayenupan his Tombe- * Lib- de Circ. & 
conn as 2 Teftimoniall and — Hers alfh is ſee 
thoſe his painfully ſuſtained and finiſhed *e excellent vic 
Lebantas W. Snellizsnoteth, who after. bones 
wards produced the very ſame number) on inihequadrz- 
b , rure ofa Curcle. 
and which I have ſeen upon the ſame in the &2e1.1ib.Cyclomr 
great Church in Leyden, called S*. Peter's prop,3m. _ 
Church , there being drawn thereupon a clomer.lib oe 
large Circle , and upon the Diametereline Porifme3.r0 29 
an unic with 35 cyphers for the number of with could, * 
the Diameter ,and round about theCircum- 
ference, the number for the ſame to 36 places; of which fo 
many as are needfull here to deliver, as being ſufficient for 
ordinary uſe, are 3-14159, anſwering to the Diameter 
I.00000 , or More briefly 3.1416, the Diameter being 
I,0000; which according to the foregoing Archimede an 
terms of 7 and 22, will be 3.1428, &c. Butthoſe of that 
famous Mathematician* Metre the elder, jomtimeGeome- 
trician to the Eſtates of the confederated or United Belgich 
Proyinces, of 113 and 355 do agree with the Cenleniar 
terms co the firſt ſeyen places, v:z, 3141592, anſwering to 


the Diameter 1000000, for that he demonſtrateth the pro- 
poriion 
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= Metaus im lib. adverſ.Quadrarur, i 1 
pEaegy eat og, pertion of the Periphery to 


Fr Ady. Met. in Lib. Geomet, Its Diameter, to be leſſe then 


Fra. pat. prior. Cap. 10, prop. 3. 17 ky ic 377 , e e 
& part. poſt. Cap. 4. prop. 7. 355:(t at 1i;; Hur orea er then 


* 3 . 
e mean Arithmcricall is in 33=;(hat 15,2) whoſe "intcr- | 


vieleaſt Terms » LL d& which is De 


cimally 3.141 5885523,&c, and the 
mean Geomerricall (or mean pro- 


median proportion 15 (faith 
he) 3:5; (ori) and whichis 


portionall)is decimally 3.141588- A little }arger then that of Ly | 


©4938. Bur his mean 216.154 Jooþ Fan Cullen , yet lo, as 
cimally 3.141392920, &c,. which 


exceedeth both the other, & that thar chedifference is lefſe then 
of Cullenis 3.14159265, &c, —i— + And this proportion 


doth give the Area of the fore- 


going Circle 3:5; which is by Decimall converſion of the | 


aCtion.part iaco ſquare Centeſms ,3.1416,agrecing exaR- 
Iy with that which is produced by the Ceulewian propor- 
tion, andthis is the true Area of the Circle:butthe Area 3; 


produced by the yulgar or Archimedeanproportions, being | 


decimally to ſquare Centeſmes 3.1438 exceedeth this Area 


by 12 Squate Centeſmes (and ſo neerethe old and new Cy- | 
clometry do herc agree )& ſothe area of the circle found, by | 


our way 3-1329.wanteth of the true area bur 87 {quare cen- 
teſmes, as 1 ſaid before? and this defeR (not conſiderable in 
common praiſe, as I noted before) happeneth, in regard 
that the double of the firſt line meaſured by the ſecond, fal- 
lech not preciſely on 1.77, but is fomwhat more, though in- 
deed upon theſaid line ir ſelfe, it is yery hardly diſcernable, 
being bur very little : Wherefore if both the RationalLines 
werediyided into more parts, as I00O, L000, &c, then the 
work would proye ſtill more and moreexa@ (but indeed 
here we could not draw a lineaQually capable of a greater 
decimall diyifion, or denominationof parts then 100, aCe 
cording to the plain, vulgar, ſimple, ornaturall divifion of a 
Line, which here chielclyfor plainnefſe we have uſed: For 
ficft, if the prime rationall Line (A B) bedivided into 1000 
Parts; then the ſecond (CD) will be of the ſame.1 —_ 
the 


—_—_ 
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the firſt compared with the ſecond {being alſo divided into 
thelike number of- parts) wil be, 886 or neerchereabouts, 
which falleth abour the middle berween .88 and .$9 of the 
ſaid {econdline being Too, for theſerwo converted into Mil- 
leimes are bue .880 & $90, and ſo the double of the firlt 
Line meaſured by the ſecond wall be 1.772, or necre chere- 
abouts, which is ſomwhat more then 1.77 upon theſecond 
Line centefimally divided, for 1.77 converted into Mil 
leimes, is but 1.770, which ſhews that 1,797 was ſumwhat 
too lictle for ro produce the gue content of the Circle : Now 
1.772 being ſquared, gives 5.139984 for the areaof the 
Circle { which is in ſquare Centeſmes, 3.1400 ſereJand the 
area produced by the trueft terms of Cyclometry, both Ceu- 
lenian and MMetian,is io Milli-milleſms, or ſquarc Milleſms, 
3-141593 fere, (whereas the vulgar ares 3; is 3.142857) 


; _ which our arca 15 wanting of by .oo1609 fere, 212. 1609 


iquare Milleſms, or but 16 ſquare cenceſms, and agrees with 
the ſame in ſquare tenths, #12. 3-14) which comes much 
neerer the matter then the centeſimall operation,and indeed 
as neareasneed be defired 2 but yer this inconfiderable dif- 
ference (by way of defe& in ours) happens alſo tor the 
reaſon aforeſaid ,in that the doubleof che firlt line meaſured 
by the ſecond isnot juſt 1.772, but fomwhat more (as the 
firſt linefimply applyed co the ſecond, is rot. precifely 0.886 
bur ſomwhat moce ) and therefore ifthe firſt be divided in- 
r0 10000 Parts; the ſecond will þe thereof 1.1282 fere, ac- 
cordingto theancient or Archimedean Cyciometry , but 
I.1284 fere according to the later or Ceulensan and Aſetrant 
Cyclometry : and ſothe firſtline compared with the ſecond 
{being alſo 10000) will be 0.8862{or ſomwhat more )and 
thereupon the double of the firſt, being meaſured by the ſe- 
cond, will be 1.7724, which ſhews that 1.772 was ſom- 
what too little co produce the true area, for this indecu- 
milleſms is but z,7720, but onr number is 1.7734 (and 1n- 

C3 deed 
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deed ſomwhat more ) which ſquared yields 3.14140176 for 


the Circular area, agreeing yet much neerer with the true! 
area, which is now 3.14159265 {co which comes very 


neerethat of 3:5; being by decimall converſion of the fra. 
Otionall part into ſquare decu-milleſms 3.14159292, be. 
ginningbut now Toexceed the true atea produced by the 
Cexlenian Cyclometricall rerms) our meaſure wanting 


thereof now but 19089 ſquare decumilleſms, which by con-| i 


tration of the parts is hardly 2 ſquare centeſms. 

And if we proceedone operation further, namely, to a 
centu-millenary ſolutionof the rational Lines (where A B 
being Too000, CD will be thereof 1.12838 fere Jour mea- 
ſure will be found eo agree with the true naturall meaſure, 
exaQtly to ſquare centeſms , -and to want thereof hardly 14 
ſquare milleims 2 for AB 2.00000, being meaſured by CD, 
made 100000 wil be found thereby 1:77245 (which ſhews| 
that the artificiall orquadratary 'number in the precedent} 
operation, was not exactly 1.7724, but would fall abour the 
middle between tha and 1.7725 upon the artificiall line of 
meaſure, and fo gave the area of the Circle ſhort of what 
it ſhould be} which being fquared'affords 3.1415790025, 
for the area of the Circle, which'wanteth ſtill of the true 
area (being now correſpondently 3.1415926536 fere) 
13651 t ſquarecentumilleſms, which by contraction of the 
partsis bur 1365 ſquatedecu-milleſms, and about 14 ſquare 
milleſms, and not one ſquare centeſm. * THEE 

Andif we go onyt firchertoa milli-millenary ſolution | 
of the RatienallLines(where AB being 2o00000,C D will 
be of the ſame 1.128379) the naturall and arrificiall Mea- | 
ſure willbe found to agree exaAly to ſquare milleſms : For 
; AB 2.000000 entirely taken, being meaſured by C D (put 
T000000) wil be found 1.772454 fere, whoſe Quadrat is 
3.1415931$2116 fere for the ſuperficies of the Circle, which 
now exceedech the truemeaſure (being here a uae 
y 
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ly 3-141592653590 fere) by 528526 (quare milli-milleſms, 


which by abbreviation or contraRion,is5285 ſquare ccentu- 
| milleſms, or but abont 53 ſquare decu-milleſms , and: nor 


one ſquare milleſm. 

By. ali which it is already ſufficiently evident, that the 
more parts the Unit or the Integer of meaſure given, is di- 
vided jnto, the moreexaRt will beche work performed by 


| it, as I noted before , and as may be alſofurther ſeen in the 


following dimenſions, 

Burindeed if the Rationall Lines be divided but into x00 
parts they will be ſufficicientfor any ordinary uſe 2 For the 
oreareſt difference ariſing here berween the true natutall 
meaſure and ours, being that in the firfi operation (by:cen- 
ceſms) whete the ſuperficiall content of the Circle found by 


| our meaſure 3.1329. falleth ſhort of the true content (found 
| by che crueft rerms of Cyclometry) 3.1416, by $7 ſquare 
| centeſm3,is in vulgar terms but +}; of the primerationall 
: Line AB (as the Integer of the meaſure given) ſquared, 
' which1s bur asone part of a ſquare unit divided into 115 


parts; and ſurely this difference is of no moment in com- 
mon practiſe, And whereas 1o the other operations, the 
differences happening: berween rhe crue content and outs, 
in parts of a greater denomination, may ſcetn to ſuch asdo 
not well apprehend this matter, to be very great; yet being 
reduced to vulgar Arichmeticall terms (which are berter 
underſtood by them) will appear co be ſtill lefler and lefler, 


| and asnothing: As inthe fifth or laſt operation of this 
ill} firſt Example or Demonſtration, being under a ſolurion of 
| theRationallLinestoa million of parts, where the area of 


che Circle found by irs proper Line of diamecraliſquadrati- 


| on, exceeds the trite arca by 528526 ſquaremilli-milleſms, 


that js, 528526 pares of che prime Rarionall Linebeinp 


' Ioocooopartsſquared, atd fo refolyed into To00000,000000 


parts: which difference, though it may ſeem great by rea 


fon 
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ſon of the multitude of the decimal! fraRion-patrts, yetcon- 
fidering the greatneſſe of their denomination , and being 
reduced jnto common arithmeticall terms (whoſe num- 
bring part js 1) they will appear to beas nothing, being 


hardly --:._.; of the intireprime Rational] Line (as the In- 


tiger or Uniy of Meaſure) ſquarcd,whichlis but as one parc 


of a ſquare Unit — 1892054 parts. 
And if the Lineof Mea 


its own ſclte imply. then may 10 parts reaſonably ſuffice : 
As ſuppoſe here a Rationali Line to be of the former line 
A B, +1, and divided cqually wito 10 parts, wiz. A b, 
(which is A Bo, 10) then the ſecondLine, or Line of qua- 
dration , viz. Cd. will be thereof 1.1 (which is aS AB 
0.11) anſwering analogically to A B 1.10, and which 
wantcth of thetrue additional] parts .oz fere, becauſethe 
total additionall centeſimall ſegment of AB is.13 fere, as 


ure firſt giver, beſo ſhort as that | 
It Cannot bediſtin&tly divided into 100 parts, according to. 


— 


Was noted before) And let the Diameter of a Circle, be 


A 6,1.5 (which isas AB 0.15) then the Peripherie wil be 
(according to the ſame diviſion) Ab 4.7 (which is as A B 
0.47) whole moiety Ab 2.35 (or AB 0.235) rogether 
with the ſemidiameter A þ 0.75. produceth the Circle ir 
ſelfe in ſquare Integers and parts of A b, 1.76. Now the 


diameter Ab 1.5 being meaſured by Cd (being alſo of a ' 


denarie or fmple decimall divifion) becomes bur 1.3, 
whoſeſquare is 1,69 for the ſuperficies of the Circle; wbich 
wanteth of the true content 7 ſquare primes or tenths only, 


viz, 7 parts, of the prime Rationall Line , or Line of Mea- | 
ſare firſt given, Ab 10 parts(asthe Integer or Unit of mea- | 
ſure) ſquared, and ſo reſolved into 1coparts, which in yul- | 


gar Arithmeticall eſteem are hardly 7; of the ſamelive ſqua- 
red, the faid line ir ſelfe being then neere 4 parts. Or the 
diameter beingtaken in cencefimal parts only of the Line 
AB, viz. 0.15 the coment of the Circle wilbeonly in 

| : a gy 


ww ww ww 


*| 
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| to be of the Prime 


| fake, AB, 14-co) fo -- Þ 13 396 
' the Curcunmference +a uz ſpore 
willbe (according to $F +9330 
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ſquare centeſms, .00176, exceeding the Square of the qua- 
dratarie parts CD 0.13, viz. 0,0169 by 7 ſquare ſeconds, 
or centeſms only, which in common accompt make bur 
2 fere of A Bſquared (che ine it ſelfe being then neer 3$ 
parcs) which 1s much lefſe then ;; for the difference bee 
tween the two Meaſures 2 ſo that you may here ſee, how 
much 100 parts in the Lineof Meaſure are better then 10; 
and therefore they that nnderftand the more artificiall wa 
of dividing lines (commonly called the diagona]l way 
may better divide the leaſt Lirie of Meaſure, into 1oo parts: 
For this Jatrer aſſumed Line A þ being bur..1 of the firſt 
Line A B, and but about 5 ot an Inch or Pofficar may be 
diftinRly divided mto too parts, be.ng taken according ro 
the power theteof, ſo as thac aty number of centeſms may 
be raken exaQtly therefrom. 

And now fot a further ilſuflration of this our artificiall 
menſuration (or diametrall quadration) ofa Circle. Iwill 
adde to the former one demonſi:acive example more , and 
thatin 2 larger Circle , whereby the verity heteof may be 
further wanifcfted. 
Therefore admit the 
diameter of a Circle 


Rationall line in ge- 
nerall, vuder a cente- 
fimall folur'on, 14 
(which may be here 
dgain for example 


Mejor 154. beta 


14 


” 


— 


the common Cyclo- 
perimerricali Terms) 
exaRtly 44,andthere- 

D by 


43*'98 | 
xz port» 
5 
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by the Arca, exa&ly 154. But according to the later and 


better terms in a dec1wal! exprefſion before declared ; the 


circumference will be but {AB) 42.98 (according to the 


Cycloperimetricalicer ms in a more vulgar expreſſion, a- ! 


greeing with the decimall to the firſt 7 places as before no= 


red, 1t1s 45:3 which isdecimally alſo 43.98 as before) and | 
ſothe Area (co ſquare centeſms of the Rationall Line) but | 
153-9320 (or 15355, which agrees exaQRly with the other | 
to 1quare centeſms,being by decimal converſion 15 3.9 280) | 


Now the ſaid diameter( A B) 14.09, beipg referred to our 
Line of Quadrature (or ſecond Rationall Line C D) for its 
meaſure, will be found but 12.41 fere; whoſe Quadrat 
is 154.0081 fere for the Areaot che Circle, agreeing almoſt 
exactly with rhe Arca found by the yulgar or Archimedean 
Cyclometry, which indeed differs here bur little-from the 


true Area, 12.620 (quareCenteſ.ns by way of exces,or 620 | 


of 10000, which ma} e jn yulgar accowpt about ;- of a ſquare 
unit, And our Meaſure exceeds the true mealure by 701 
ſquare cenmcelms only , cr 701 of To00E0, Which: in vulgar 
terms make about 7; cf a ſquare unit, But if the ſaid D1- 


awerer be taken by 1s £nce of Quadrature in a milleſimall | 


Pparcition, then it will be found, 12.407, andiſo being ſqua- 
red willgive153-93 3649 for the Cniculzr ſuperfice, com- 


ming now wuch neerer the true one, 272. 15 3.938040; it | 
diftering therefrom by way of deteR, only ſo much as 5; | 
fere of a ſquare umit; though indeed it came before as necr | 


the lame as need be defired for any ordinary uſe, 


And hete wee now gather theſe profitable anddeleRable | 
proportionall concluſions in the Circle , and that to a milli» | 


mullenary folution of the unite. 
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Diamerrall or 785398 
2 Thepro- circurſcribing | 
portis of the o the Circle 
Quadrat. it ſelf, as 1 to 
> .079577 
Contr ariwiſe, 
diametrall or 1.273240 fers, 
4 The pro-{{ circumſcribing 
portion of a as 1, 
Circle to the to 
Quadrat | 
circumferentiall 12+566371 feres 


And here you may obſerye the excellencie of theſe pro- 


portions, as alſoof thoſe of the like kinde intheSphear, and 


all other the Figures following ; in that the antecedent or 
firſt Term isalways an Unit, accompanyed (or ſuppoſed 


to beaccompanyed) with ſo many Cyphers, as are placesin | 


the ſecond term, which may here fignifie either a milli- 
miltenary compoſition of the Unity, or the like reſolution of 
the ſame, according as the Terms are caken ; by means 
wherecf the ſolution of the queſtion or. propoſition is 
mightily facilitated and expedited, according to what I 


ſaid inthe begining * snd therefore in the extra&ion boch ! 
of theſe in theCircle, and alſo of choſe in all cheother Fi. | 


oures following , I have uſed all poſſible induſtry and exe 
acneſle, 


Prop, 


| Pat 


. | PartI, The ſolid dimenſion of 4 Spheare. 21 


PRO Po 2o 


Of the ſolid dimenſion of a Spheare. _ 


If the Axis or Diameter of a Spheare, be taken by its proper 
Line of ſols1 Meaſure; I fay, that the Cube of the Dr ume- 
ter (hallbe the ſolidity of rhe Sphear, according to the prime 
Rationall Line : which I thus demonſtr ate prattically. 


Dmit the former Rationall Line A B (divided 23 be- 

fore) and let the Diameter of a Spheare be of the 

ſame Line entirely taken 2.00, fo the folidity rhere- 

of (according to the commoniy received Archimedeanpro- 

portion of the Cube of the Diamerer to the Spheare, 27 to 

I 7,ſuper-decupartient-undecimall) will be 4$;: which ap- 

pears alſo by the Circumfcrence of the greateſt Circle of 

the Spheare, 6: (in reſpe of the ſubtriple ſeiquiſeprimall 

proportion ofthe Diameter to it) for this being infoleed 

with the dizmeter, gives the totall convex ſuperficies of the 

Sphear, 1:4, whole 3, viz. 45; being infolded inlike man- 

ner with the Semidiameter (AB 1.00) or the viz. 24; 

(anſwering co the ſquare Plane or Baſe of the'inſcribed 

' Cube) infolded with the whole diameter , produceth the 
cotall ſphericall ſolidity 4+; as before. | 

Now for the more artificiall and expeditious dimenſion 

of this Spheare (and ſo ofa] others by the ſame reaſon)and 

for che comparing of this our new way with. the vulgar or 

| naturall: Iaugmenttheline A B co ,24 of the ſawe, (tor 

juſt ſo much is che additionall ſegmentin Centeſirrall parts) 

| forthe ſecond ſuppofed,compound, arrificis)l, (or Cubato- 

ry) Rationall Line, which is heretheLine E F, fothat E F 

IS AB 1.24, and then dividing the fame into 1 00 pares al- 

, fo + I meaturethediameter of the Spheare A B 2.00 (be- 

ing in one line at length ) by the Line E F, (the Line or 
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£, Scale of Cubature) and find: it to be of the} 
"= ſame 1.61, which Cubed, eives 4.173281, 
—- 


part 2 But the fraQtionall part of that ſolidiry, 
7, being converted into nulli-mmillelms, or; 
Cubicall centeims, gives 190476, which! 
- our meaſurecomes (ſhorg of by 17.19 5 cube-! 
centeſms, and which in common pra&tile is 


_— not conſiderable, beivg in vulgar terms by ;; 
$0- 


for the ſolid content of the Spheare'; agreeing} 
of exactly with the, former ſolidity inthe inteorall 
20 
:30= 


ofa Cube unit, Bur yer cur ſolidity wanteth 


Cube-Centeſms; whichin vulgar terms are but} 
; 607: about -:: {for ſo much the former conimon fo- 
lidity doth here exceed therrue {olidiry:) For! 
PT 'imdeedthe truefolidity of this Spheare will be 
found (according to the trucft proportion of! 


7 the diameter tothe greatcft Circles circumte.. 

| rence, noted before 11 rhe dimenficn of a Cir- 
99T oe, andlo accordirg to the trueſt proportion 
of the Cube of the Diameter to the Spheare it 

$09— *ſelfe noted afterwards) to bee (in the' more 


. 
commoen expreſſion) 44; . For the Diameter 


being 2, the greate:t or true circumterence will be c;; and 
{oby themituall imy\ication of theſe rwo. the rorall Iphe- 
ricall ſyperficies, 1 24;, whoſe 4 v2. 2$;, rogether with! 
the femidiathtrer; or che © viz. 233; with the Diameter, will| 
produce thef&)iditfot che Spheite,” 45, as before ; which: 
the vulgar ſofidity '4% exceeds by 7; , and which is very | 
neet equivalent to; * Now this ſolidity, 454; being ex-| 
prefled decimallyt» cubick centefms, is 4.188790, and ſo. 
rhe true folidity will be found to beby the decirnall ope- 
ration: Forehe Diamercr beg 2, the greateſt Periphery 
will be round. 9 71 85, and thereby rhe corall ſuperficies 


of the trueſt ſolidity not ſo much by 1686! P 


I 2.566379 | 


Paz 


T,i 
| 
the, 
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12.566270, whoſe 3 being 4-188790'will here be the 
ſoliduy of the Spheare, or the 4 viz. 2.094 295 bein? aug. 
mentedby the Diameter, will produce 4.188790 forthe 
ſolidity, as before; which the lolidity found by our way, 
4.17 2 281, wanteth of but 15509 cube-centeſms ,"and 


| which bang reduced ro more vulgar terms, make'norſo 
| much as4; of acubicallInteger or unit, And yet this'in- 
| confiderable defe&t happeneth for thehke reaſon that was 
| beforedeclared in the rheafuring of the Circle 2 For that 


here the meaſure taken by the Line E F for the Diameter 
of the Sphea1 {being the double of che* Line A B) is nec 


| preciſely 1-61 , but rather more, though upon the Zine 


felfe; ir cannot be diſtinguiſhed therefrom , being ſo very 


| little, but only by rumber . (as the firſt Line A B famply, 
| compared>with the ſecond E F, is neither .80 nor .8r'c&- 


a&tly, but will fall abour che middle berween them borti,'#s 


| you may petceive if you divide the Line AB into 1000 


parts. {which may eahly be done for then the Line Ef wil 
be thereof 1.241 fere; and then thejfirſt compared with 
the ſecond (berwg allo divided into 2 000-parts) willbe 
0.806, which pojnteth- out about the middle between .80 
and-,$x,upon the LmeE F being 1005fortheterwoarein 
willeſms .800 and .8r0, bur the rrue/rneaſure uporithe 
LineE F 18.806.) And therefore the Line E F' being 
wade 1000 paits, AB 2.000 (for the diamerrt'ob the 


| Sphear) will be thereby 1.61 2, whoſe Cube is 4. 188$5- 
.n\ 2928 for the ſolidicy of the: Spheare-whbijch now” infen- 
| fiblydifferethfrom therrue ſolidity, beins here correfpon- 


deptly 4-1 88790205 fee, itdiffering therefrom (by way 


| of Exceflc) only 62723 cube=millefms (or: by concraQion, 


about 63 cube-centeſms )chat is, 627 2:3 partsof theprime 
Rattonall Line A B: (being 1 000)-cubed; and ſorefot- 
yed into ro00000000 parts, which in yulgar terms make 
bardly ;,5; of a Cnbe-integeror unit. 

2 | Again, 
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Again ſuppoſe the Diameter of a Sphear ro beofthe leſ. 
ſer, or ſimple decimall Rational! Line A 6, 1.5 (which is 
in partsonly of the greater or centefimall Line A B, 0:15) 
ſo the greateſt periphery wil be of the ſame, 4.7 (in parts 
only cf AB 0447) as formerly in the ſecond praRtical de. 
monfiration npon the Circlc) wbich two infolded together, 
do produce the ſuperficies of che Spheare in ſquare or ſuper- 
ficiall Integers and prime decimal parts of A 6, 7.05 (in 
ſquare centefimall parts only of AB. 0.07 05 )« hoſe 2 viz. 
2-25(0r 0.0235) being infolded with halfe the Diameter 
Ab 0.75 (or AB 0.075) or the +, viz. 1.175 (or, 
0.01175) With the whole Diameter, Ab 1.5 (or AB 


0.15) do produce the torall Spheare in fold Integers and | 


prime patts of A 5, 1.762 (infolid centefimall partsonly of 
AB 0.001762) Now Ab 1.5 for the Diameter of the 
Sphear, upon E f the proper correſpondent Line of Cuba- 
tion (being Ab, 1.2 (viz. A B 0-12) which in Centeſms 
make but 1.20, wanting indeed ofthe true additionallparts 
»©4, forthat the cotallſegment of A B in centeſms, robe 
added, js «24, as before hath been ſhewed) divided alfo 


into 10 parts, 1s 1.2, whoſe Cubeis 1.7 28, for the ſolid | 
content of the Sphear, wantiog of the true content, only 34 | 
cube-primes, or ſimple decimall parts, 412. 34 of 1000, | 
which in a common arithmetical accompt, are only abour !' 
:. ofthe Line A b(asthe Inceger of meaſure) cubed, and | 
which difference will be in the centefimall operrtion (by | 
partsonly ofthe Line A B) bur 34 cube- centeſms, viz. 24 | 
of ro00000, or more vulgatly 1 of 29412 fers - For | 
that the Diameter of the Sphear being pur AB o. 15, the | 
fame will be upon the correſpondent Line of Cubation E F | 
©«1 2, whoſe Cube, 0.0017 28, is for the ſolidity of the | 


Spheare, which wauntech of the true fol:dity, 0.001763, 

only as aforeſaid. 

And here we may obſcrye by the way, how this Sphear 
and 
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and the ſecond Circle before ſuppoſed, doagree, to wit, in 
that they both hayingthe ſame diametral-number;bavealfo 
the very ſame dimenfionallor atcallnumber, the one ſuper- 
ficiall, the other folid ;5 viz. in Integers and: parts of the 
Line A 6, 1.76, &c. in parts only of the Line A B .o176; 
in the Circle, and .oo176 &c. inthe Spheare z which will 
further appear, if their common Diameter be taken accor- 
dingto a moreample diviſion ( or partiall denomination) 
of the Rationall Line, and fo conſequently, the ſuperficialt 
content of the one, and the folid content of the other , how 
far ſoever they be extended decimally , {and then alſo in- 
deed they will be found ſomwhat greater; )- And this may 
alſo plainly appearby the more uſuall or conmon arithme- 
ticall expreſhon of cheir Diamerer {and ſo of their other 


parts of dimenſion) viz. A b 13, (or AB, in theleaft 


proportionall terms to A B o.15) and(o their periphery, 
io the reaſon of the common (or Archimedean) Cyclope- 
rimetricall terms (7 and 22) Ab 45; or rather of the MMe- 
tianterms, 113 and 255 { before noted } 435: (in proper patts 
anſwering to A B 5. 1s A B 555%) whole 5 A 6 235 (or 
A B $$) together with the ſenndiameter Ab} (or AB. 
2.) do producethe area of the Circle, 1335} ; which con»; 
verted into ſquare primes,or ſimple decimals, (according .to* 
the diviſion of the Line Ab) is 1.76 2 ot the area in parts: 
only, 3:25. converced into {quare feconds or centeſms (ac 
cording to the particion of the Line A B) is 0.0176, 8, 
befote. Then the Diameter, and fo the Circumference.of 
theSphearebeing che ſame with thoſe of the Citcle, theſe 
ewo conjunRly,produce the Sphericall ſuperficies according 
to Ab, 752. , (inparts only according to A B ;5.) whole 
z viz 193; (or 22) together with the diameter 17 (or 
2-)orthe | viz. 2447; (07 rj32%;) with the Semidiameter 
{or 3-) do produce the Sphencall ſolidity, 1455 , which in 
the decimall exprefsion pn” , or cubicall prime or 
Cuma 
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cimall pants (according to the divifion of the Line A b) is 
1.767 (and ſo much it is really; exceeding the ſolidiry tor- 
merly caſt up, by 5 cube-primes:) And the ſolidiry in porcs 


only, £2. is in milliemilleſms, or cube-cenreſms (accor- | 


ding to thediviſionſof the Line 4 B) 0.001767. So as that 
the ſuperficiahty of the Circle,and the folidity of the Sphear 
being putin yulpar fraRional terms(cither proper in reſpeR 
of parts only, or ;:nproper inreſpeR of Integers and parts) 


wiz the Circle 532%, and che Sphear ;35 _—, they | 
will be found to be proportional] among thernſelves, 222. | 


as the Denowinatours are each to other, ſoalſo are the Nu- 


merators; for as 18c8--00 to 5424--coo, ſo3195 to 9585, | 


and ſo convertibly, 


And hereallo (as before in the Circle) I have firſt uſed | 
ſmaller nncubers in demonſtrating the uſe of our artificiall | 
Line , forthe dia- | 
metrall cubation | 
of a Sphear: And | 
therefore for a fur- | 
ther & fuller clea- | 
ring of the ſame, I | 
ſhall adde oneex- | 
ample in a larger | 
Spheare, whoſe di- | 
ameter or Axis let | 
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the diametrall Cube to its Spheare, ſuper-decupartient- 
undecimall) will be exaQtly 4851. For the Diameter being 
21, the greateſt circumference of the Spheare will be (ac- 
cording to the moſt yulgar Cycioperimetricall terms afore. 
ſaid )exaRly 66, and thereby the torall Spherical, n_ 
1386, a ſextant whereof, viz. 231 {anſwering to the Baſe 
of theinſcribed Cube which ſubcends the ſame) being in- 
folded with the Diameter {or a trient, viz 462, with 
the ſemidiamerer 1c; )produceth the ſolidity of the Sphear 
{as before) 4851. which may beobrained diverſe other 
wayes, (as Clavuu{heweth )but theſe are the readjeſt, Bye 
now according tothe moſt approyed(deci- 
mal) Cycloperimetricall terms beforedecla- 11, comme 
red, the diameter being 21.00, the greateſt lib.5.cap.5-prop.7 
circumference will be but 65.97 (or ac- 
cording ro the CMetianterms beforenoted , aorceing with 
the decumalleo thefirli 7 places, itis 65533)Jand ſo the Sphe- 
ricall, or the ſuperficial] Area (to ſquare cenreſms of the 
Rational| Line) bur 1385.4424 fere (or 1385 2;) whole; 
Wi. 230.9071 fere, or. 230.907060 (or 2305) together 
with the diameter, or the 5 wiz. 461.8141,(or 461% )with 
the ſemidiameter 10.5(or 1oz) produceth the cotall Sphegr 
or ſolid Area (to cube-centeſmsof the Ratjonall Line) byt 
4349.048261 (or 4849; , agreeing neerely with thedeci- 
mall operation, this lat. er being in decimall cerms,4849.04- 
8672) which is leſſe then the ſphericall ſalidiry tonnd our 
firſt, by very neare rwointegers or unics. Now the ſaid dj- 
ameter(A B) 21.00, being taken by its Line of Cubature 
(E F) will be found 16.93 fere, whoſe Cube is 4852.55- 
9557 fer, for the ſolidity of this Spheare , exceeding the 
ſolidiry firſt found, by 1.5, and the ſecond by 3, ;, thereaſon 
of which differences I have declared partly in the former 
operations upon the Spheare andthe Circle, and more ful- 


ſy hereafter ; though in ordinary meaſuring, this difference 
2 15 
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js of butlictle account, eſpecially in a Spheare of fo creat 
a Magnitude. But if the diameter be taken by a Line of 


xooo parts,then it will be found 16.926, which cubed, yields | 


4849.119178176, for the olidity, differing now from the 
true ſolidiry, 4849.048260, &c(byway of exceſſe) only as 


much as }; of a Cube-unit. By which the verity of our di- | 


ametrall-cubick dumenhon , or diametrall cubation of a 
Sphear, ſufficiently appeareth. 


And here note, that what we have now | 
Another Cuperk: done in the Diameter of the Circle and | 


cial(orquadrate) 


dimenſion of a , 
Circle, and ſold to jts Circle, and the Cube of the other 


j505n-o" ag equall to its Spheare : The like may be 


Sphear: vg. By Conealſo fortheir Circumferences 2 fo the 
cir Circumfe: a f ( S , 
rences. andthe Line for ſquaring the Circumference of a 


Sphear,to make the Square of the one,equal | 


FRIES. 6-04 


7 lg 


Artificiall Lines Circle, will be ofthe prime Rationall Line | 


of Meaſere for 


theſame. (under a decu-millefimal parcition) 3.5449. | 

and for Cubing the greateſt or true Cur- | 
cumference of a Sphear, will be 3. $978: and which perhaps | 
may beof more generall uſe then thoſe for the diameters, | 
becauſe that commonly the Circumference of a Curcle and | 


Spheare (in materiate things, where the Center is not ap- 
parent) muſt fir be had, before their diameter can cx3Rly, 


"TOW mY - 


(eſpecially in a Spheare) for then that muſi be hadby pro. : 
portionall argumentation; though indeed the diameter of | 
a Spheare may be taken at firſt as well (if not better) bya | 
paireof Ca)laper Compaſſes, where the ſame may be had | 
ready upon occaſion, and then the Line for the diameter | 


-may better beuſed, | 
And other Lines alſo of the like 


The ſuperficia1] dimenſion . : 
of a Sphear,onlv by ſquaring nature may be fitted ro the Diame 


its Viam. & Circumfcrence. Cer and Circumference of a Sphear, | 


And rhe attificiall Lines of . : 
Meaſure for performipg the as to Snper ficiall Meaſures As 


lame. namely to make their particular 


Qua- 
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Quadrats, equall 'to the convex {phericall{uperficies » So 
the Line of meſure tor this purpoſe , will be for the dia- 
meter, of the Rationall Line (deficient!,) a 

* 0.564 &c. {viz.2s AB 10000, 8mm ori wp. 1-68 
.4358,&c. fr6 the ſegrpent of diminution ) es ES 
and forthe(greateſt or erue ) Crrcumference MRek. gney*- page 
(redundantly) * 1.772 &c. And hence 12: and fee page 
we may here raiſe this praRicall propoti» | OO 
LON VI&s 


If the Diameter or Circumference of a Spreare, be taken 
by thetr proper and peculiar artificsall Lines for ſuper- 
ficiall meaſure; That thes their ſeverall Quairats, 
ſhall be equall to the Superficiall Area of the Spheare 
{or to the Sphericall) according to the prone or naturall 
Rationall Le. 


Nd fo ſuppoſing the former Spheare, whoſe diameter 

being firſt put (of the prime Rationail Ltee) cx2Etly 22, 
the ſphericall convex ſuperfice was found (accordiny tothe 
true or greateſt Periphery 65-97 &Cc.) 1385.4424+- Now 
the ſaid Diameter being taken by ts proper Lineof Qua= 
drature (in a ccntefimall partition) will be found 37.22, 
whole Square is, 1385.328q, for the ſphericall ſuperfice; 
agreeing almoſt exaRtly (in the yery parts of mcaſure) 
With the other. 

And fo againlikewiſe the greateſt Periphery ot aSphear, 
being firſt put (of the Rational] Line) exaRtly 66, the true 
Diameter will be found (of the ſame) 21.008 &c. and there- 
by, the ſpherical] ſuperficies, 1386-5579 fere. Now the 
{aid Periphery being meaſured by its proper Linc of Qua= 
diature (under a centefimall ſolution) will be found, 37.24 
fere, which ſquared, gives 1386.8176 fere, for the conves 
luperfice, or the Surface of the Sphear;exceeding the other, 

E 3 0i1ly 
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only about; of a ſquare integer(or unit) asof the Meaſure 
fult appointed. 


Par 


Andhere we now gather thele uſcfull and excellent pro-| z.T 
portionall Corollaries in the Spheare, viz. tion 


— 


FPeriphery of the greatelt Circle, & contra: | 2"! 
| is the ſame with that ofcheDiam. of a Cu- 
; cle to its Circumference, 0 contra. 
| Side ofthe Cubeequallco} OF 
the Sphear (which is the | 
1 neereſt, precileſt, & pro- | 806040 | 
Thepropes {| peieſt cubing of a Globe | | 3.Th 
T " . | Tron 
tion oftheAxis@ Sphear.) lol Cub, 
py Side of the Quadrat equal \ + | | 
eo the convex ſpherical! | * ſ | 
ſuperfice, (which may not | ; 1 
{ 4lrogether unaptly,be ter- : ( fer2. | 
| med the ſquaring of a T7434 oh 
{ Sphear; but moſt truly | So 
the ſquaring of the Sphe- | Sphe 
| ricall 2 and that the neces [| f: | Cube 
Creſt and propereſt alſo.) 5 &T | 
| sThe 
| porric 
| the 


2The | roo 
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re \ Side of the Cube equall to? [ 
'] rhe Spheare (which isthe : 
| next moſt proper cubing AFOFIM 
J. 3. The propot- | of a Spheare.) | 2 | 
tion of rhe = | 
greateſt or rue } > wn e 
| Circumference | Side oftheQuadrat,equa] | 
| to the | :o the convex ſuperficies; | 
r- '| /which may be termed «564189 
| | 'he vextimelt proper ſ{qua- | | 
©cing of the Sphericall.) 3 %.7 
Axis or Diameter .523599 
T | ro the 
| 3.Thepropor- Sphear 
| tionot rhe it ſelfas 
| Cube of the I.to 
| Y Greateſt Peripbery .01688 7 f. 
- Contrarmiſe, 
[1 | - . 
4 Axis or Diameter, I.gog9859 
| 4 The propor- 
| rionofrheroral | asSI.to 
| Sphearrorhe 
| Cube of the Greateſt Periphery- $9.217636 
| Diameter. - 93.14159, &c. being the 
| Totheff ſame with that of the 
| sThe pro- coral iam, to the Circumt. 
| portion of (up - 
' the Qua- n 2 S. . 
OM molt ciesa$ 410-318310 fee, being the 
: Periphery #5+10 fame with that of the Cir- 
cunkerence tothe Diame.. 


6 The 
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C onuter [ty. 


Diameter } ls the ſame with that of the Peri- 
pheriall Quadrat to the tortall ſu. 

ws pro. perficies, (or the Circumference to 
—_ wants | the Diameter.) ', 
ſuperticic- I. 
of aSphear 
cothe qua. | | 
drar ofthe Is the ſame with that! of the Dia- | 


netrallQuadrat co the totall ſuper« | 


< Periphcty } fcies(or cheDiam.to theCircumt.) | 


[| 
| 
| 


As for the proportion ofthe Diameter and greateſt Peri- | 
Phery to the fide ofthe inſcribed Cube ; I ſhall deliver the | 
ſame 8fterwards, among the proportions in the five plaine | 
Regular bodiesinſcribedin a Spheate , Part 2, Sett. 3. 


PROP. 3. | 
Of the ſolid dimenſton of a Cylznder and Cone, 


If the (baftall) Diameter and the Axis of a right Cylinder, 
be taken bytheir proper Line of Meaſure, and the Oua- 
drat of the Diameter be augmented by the Ax; I ſay, 
that the reſulting reft angle, regular-baſed Priſma or 
Parallelepipedon , ſhall. be ſolidly equall to the Cylinder. 
And the like in a Cone. Both which I do hire pratticall 


confirm, 


4 A $ ſuppoſe here the former RationallLine AB, and let | 
the Axis of a right Cylinder, be only A B 0.75, and 

the Diameter AB 0.25, So the Circumference _ | 
: the 
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theſame 0.73, the Baſe 


will be (io ſuperficial] o 
centeſms only of A B) 

'0.0487, which augmen- 

ted by theAxis wil pro- 1o- 

ducethe ſolidicy of che 

Cylinder (in ſolid cen- —" 
tefimall parts only of 304 
A B) 0.036525. Now | | 

for the more artificial] 49+ 
and expeditious dimncn- | 

fion ofthe Cylinder, & ISp 
alſo a comparing of it F® 4 
with the former, vulgar 

or naturall way , and Job 
thereby a comprobaricn | 

of the ſame 3 I draw Bo {- 
the Line G H (for the 

ſecond, Uuppoſed, or ar- ”T 
tificial Rational LineJcothe length of A B, (che ak. 


primary,true,or naturall Line) & morcover .o8 of MH 
theſame, and ſoG H willbe A B1.08, which 
I alodivide here as the Line A B. Then comparing the 
Axis A Bo.75 and thediameter A Bo.25, with their pro- 
per and peculiar Line of meaſure (or Line of reQangle- 
parallelepipedation)G H;1 finde the Axis to be of the ſame, 
0.69, andthe Diameter,0.23, whoſe Square 0.0529, for the 
Baſe,being drawn through the Axis,doth produce theReR= 
angle regular-baſed Priim,orParallelepip.0.036501,for che 
Cylindrical ſolidity, whichfall:rh ſhort of the former mea- 
ſure but 24Cube-centeſms only , which in common ac- 
compr, make but 5-:- fere of A B cubed: which diffe- 
tence would be 24 Cube-primes (or 5; fer?) if the Cylin= 
der were meaſured by the Lines - Io parts(acco;ding as one 
| of 
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of the Citcles and Sphears befcre propoſed) 25 Ab the na- 
eurall Line, and ſo the correſpondent arrificiall Line,w hoſe 
quantity would here be G H ©. 1+ (being Ab1.1fere, viz. 
AB o. 11 fere)forthen it ary m_ _—_ gen 
omon cr natural way,&30-5olr, way, 
RE And by the ſame arti- 
x ficiall Line of meaſure 

| which is uſed in a Cy- 

F linder, may the foljd 

E content of a Cone be 
ns alſo obrained;the Dia» 
meter of its Baſe, and 
alſoirs Axis being ta- 
ken thereby , and oa 
Cylinder raiſed there- 
upon , ( according to 
the foregoing propo- 
fition) whole tub-tri- 
ple will be che content 
cf the Cone; ſeeing 
that a Cone i+ the ſub- 
triple of a Cylinder of 
equall baſe and altj- 
tude (by Z wcl.13.prop. 
10.) As letthe bafiall 
Diameter and the Ax- 
is of a rigbt Cone be 


? 


WE the ſame with thoſe of | 


| the foregoing Cylin- 
der, 252. naturally, A 

. B, 0.25,(the ſaid Dias 
meter) and AB 0,75 
abo.. (the Axis) then will 
K the ſolid content of the 
Cone 


| 


| 
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Cone be naturally, 0.012175, as being a trient of the Cy- 
linder ,0.026535. And ſo the Diameter of the baſe being 
artificizlly G H, 0.23, and the Axis GH, 0.69, the folid 
content of the Cone will beartificially, 0.012167, as being 
the ſubetriple of the Cylinder. 0.036501, which wanteth 
of the true or natural meaſure, only 8 ſolid Centeſms , and 
which in a more yulgar expreſſion, are but ;3— of the 
prime Rationall Line A B (as the Integerofmeaſure)cubed, 
the ſaid Line it ſelf ſimply (as the Root or Side) being 
then juſt 5oparts. 

Burt indeed (which is the moſt abſolute, complear, and 
compendious way)the very ſame artificial dimenſion which 
isuſed in a Cylinder; wil hold good ina Cone, and fo may _ 
be as properly and fitly applycd therennto, (according tothe 
laſt Propoſition) whereby the ſolid content thereof ſhall be 
immediately produced, as that of a Cylinder (even as if ir 
were a Cylinder) notwithſtanding the continuall diminue 
rion of ics body between che Baſe and thetop or point. 
And the artificial Lineof meaſure for this purpoſe; I noted 
at the beginning , to be of the Rationall Line in generall, 
1.5632 fer, and which for the preſent purpoſe will here be 
(according to the foregoing praticall demonſtrations) of 


 thecenteſimall Line, A B 1.56, which is herethe LineIK, 


(divided asthe former Lines) By which the baſtall Diame- 
ter of the fore-ſuppoſed Cone, (naturally A Bo.25) being 
raken,theſame I findeto be thereof, 0.16, whoſe Quadrar, 
0.0256, 1s forthe Baſe ofthe Cone? And then the Axis{na- 
turally 4 B 0.75) being alſo meaſured by the ſame Line, 
becomes thereof, 0.48 fere, which wholly -infolded with 
the whole artificiall Baſe, produceth the {olidity &t this ac- 
cute-angled Cone, 0.012288 fere, which exceedeth the true 
ſolidity before-noted, viz. 0.012175, by I 3 ſolid centeſms 
only, and which inyulgarterms, make but ;3,- fere, viz. 2s 


one patt of a ſolid Integer or unit,divided into 8850 patts. 
F 2 And 
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And thus havine firſt wrought by ſmaller numbers of di. 
menfion (or parts of meaſure) in the Cylinder and Cone, 
aSbefore in the Circle apd Spheare, for the demonfiraring 
of thcir artificial ſolid dimenſions ; 1 will here adde one 
example in larger numbers of dimenfion, which (hall ſerve 
for both thefe Solids together, whereby the ſufficiercie of 
this our artificial dimention jn the ſame may furcher appear. 
Let therefore the Diameter of a Cylinder be of the prime 


Rationall Line ( whatlocyer it be ) 7.(or which may te | 
here again for demonſiration-ſake, A B 7.00) Þ the Baſe | 


"of 22 2" 


thereof wil be immediate-- 


© Eu.» 


ly (according to the com» | 
mon Tetragoniſmalterms, | 


ſuper-tripartient-undeci-- | 


mall, before mentioned) | 


334. Orthe Diameter be- 
ivg 7, the Circumference 
wil be (by the common 
Cycloperimetry) 22, and 
thereby the baſe 38; 2 or 


by EFuclids tetragoniimal] | 


reaſon(beforedeclared)by | 


diminiſhing the djame- | 
tral Quadrat 49 by ?, of | 


the ſame, viz. 10;, and ſo 


| 


| 


there remains 38; for the | 
BafialArea, as before. Bur | 


by the Jater and better 
Cycloperimetricall Terms, 
the Diameter being(A B) 
7.00 the Periphery wil be 


— —— 


but (A B) 21.99 (or by | 


the more yulgar exprefſion | 
of | 


w—  - > > 1 
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of the ſame terms, it wi!l be 215:3, which agrees decimally 
with the former) and thereupon che Baſiall Area(coſquare 
centeſms of the Rationall Line) 38.4845 (or 3$;;3, agree- 
ing with the decimall Area.) Then let the Axis of the 
Cylinder be( AB) 12.00, into which being drawn the ſaid 
Bafiall Area, there will ariſe the ſolid Area of the Cylinder, 
461814120 (or 4612;, which by the firſt baſe 38;, is 462 
exaQly) Now the ſaid Cylindricall Diameter (A B) 7.09 
being tried by its proper Line of Quadrature (CG H) w1ll 
befoypd 6.46 ſere, for the artificiall Diameter, which ſqua- 
red,p1ves 41.7316fere, forthe Artificial] baſe : and che Al. 
titude (A B) 12.00, heing tryed by the ſame Line, will be 
found I1.07, for the arcificiall Axis of the Cylinder, by 
which the ſaid Baſe beivg increaſed, there reſule:th the Cy- 
linder (accordingto the naturall or prime Ratjonall Line) 
461.968812 fere, agreeing with the former ex2Rly in ſolid 
Integers (of the ſame Line) and not conſiderably differing 
therefrom in parts, it amounting but to ;; of a Cube=Integer 
or Unit, at moſt, by way of exceſle. 

And ſo a Cone being of equall Alcitude and Diameter 
(in the Baſe, and ſo of equall baſe) with the forcſaid Cy- 
liader, theſub-rriple thereof ſhall be the totall Oxygoniall 
Cone, viz. 153.938040 (or 153374) which by the firſt 
baſe 38z, is 154cxaRly; and which agreeth exaQtly with 
the Circle laſt handled whoſe Diameter was put 14) as ap- 
peareth by themoſi uſual] dimenſion of a Cone , by infol- 
ding the Baſe with a trient of the Altitude, which here 
being (AB) 4.co, produceth the Conicall folidity as be- 
= wwe a trient of the baſe with the Axis prodnceth the 
ame. 

Now the Baſiall Diameter (A B) 7.00, by its proper 
Line of Quadrature (1K) willbe 4.48 fere, for the artifi- 
ciall Diameter, whoſe Quadrat is 20.0704 fere, for thear- 

FI tificial, 
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\\ 38229 
o +52 


tificiall dimenſion, 


Ls 


And here obſerve, that asinthe Circle and Sphear, we 
ſhewed, how that the ſuperficiality of the one, and both! 
the ſuperficiali:y and ſolidity of the other, were obrained| 
artificially, not only by the bare Quadration and Cubation 
of their Diameters, but alſo of their Circumferences, by the 
like artificiall Lines of meaſure accommodated to them : 
So likewiſe in the Cylinder and Cone, may theſolidity be 
had, rot only by the mduRiion, implication, or inyoſution 


tificiall B:ſe of the Cone: 
And the Axis cr altitude (A 
B) 1 2.00, will be found 

the ſame Line,7.68 fere,(tor 
the totall artificiall Axis 
of the Cone) which infolded 
with the whole Baſe , pro- 
duceth the totall Cone in the 


naturall meaſure (:ccording 
to the prime Rational Line)| 
I154-140672 fere , which! 
agrecs neerly with the moſt| 
true meaſure, wiz.15 3-9 38- 
040, it exceeding the ſame! 
only about 5 of a Cubick or! 
ſolid Integer or Unit. And 
iftheſetwo dimenſons were 
performed byLinesof a more 
ample or numerous diviſion, 
as 1000, GC. then they 


would be found toagree fill more and more with the na-| 
turall,dinenfion, even in the very parts of meaſure: though! 
in theſe very operations, which we have here performed, 
they agree ſufficiently, to demonſtrate the yerity of our ar-| 


' 


% 
x 


of | 
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of the Quadrat of their Baſiall Diameter into their Axis 
(as we have already ſhewed in both of them) bur alſo of 
the Quadrat of their Bafiall circumference 

Into their Axis, theſe being (both ofchem,) [1:1 dimen. 
taken by one and m ſame woes of mea- fron of 3 Cylinder 
ſure: So the Line for ſquaring rhe circum. 275-096 bymoir 
ference (of the Baſe) of a Cylinder, (for Kona” 
its Baſe). will be of che Rational! Zine, ——_— 
2432489: and for ſquaring the Baſiall Lines of mealure 
circunterence of a Cone, 3.2531; which fo cfame. 
ewo Lines being divided as the former,and 

the Baſialcircu mferences (as alſo the Axes) of theſe two 
Bodies taken thereby, may ſomtimes prove to be of more 
ſatisfaQion then thoſe for the bahiall Diamerers, to wit, 
where the baſtall centers of theſe Bodies are not apparent, 
(eſpecially if the Baſes of the Cylinder or Cone to be mea- 
lured be very large) according as I noted before in the 
Circle and Sphear. But indeed, whereche Diamecers may 
be firſt exaRtly raken, either in thele two Figures, or in 
theother two beforegoing, it will be much eaſier and rea- 
dier in praRilſe, then by the Curcuiiiferences, in regard both, 
that the artificial Lines of meaſure ſerying thercunto , are 
much ſhorter, and alfo that the Diamerrall numbers being 
much leſſer or ſmaller then the cixcumferentiall , the A- 
richmetical operations following thereupon, in caſting up 
the ſuperficiall and folid contents, wil be ſooner expedited, 
unleſle the ſame be performed Geometrically (as I may term 
it)or Inſtrumentally, vez. by Scale and Compaſſes, or che 
like (as I ſhall in the yery cloſe of this Book by way of con- 
clufion declare) forthen the latter may be performed there- 
by, eyenasſoon as the former. 

And now you may obſerve hereby the way , how that 
although'the baſe of a Cylinder and Cone be a Cucle, 
and its Arca be here had alſo, by the only Res” 

(e) 
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of the Diameter or Circumference, as before was done in 
the Circle, whereby the ſame artificial] Lines of meaſure 
chat arethere uſed, might alſo perhaps ſeem to ſerye here, 
(and which indeed in ſome fort may, as I (hall firaightway 
ſhew )yerfor the obtaining ofthe ſolidities of theſe Bodies, 
by che implication or induRtion of the Quadrat of theit 
Bafial Diameteror Circumference into their Axis (either 
of theſe ewo baſiall Lines, with the Axis, in each of theſe 
two Bodies, being taken by one and the ſame proper, di- 
flinR, arrificiall Line of meaſure, as before hath been ſuf- 
ficiently ſhewed ) the Lines there appropriated to a Circle 
cannot here hold for their Baſes; for the Diamerers or 
Circumferences hereof being taken by thoſe Lines, wil be 
eithergreacer or leſſer (inthe number or parts of meaſure; 
2ccording to Quantity diſcrete) then by thejr own proper 
Lines; (and ſo cheir Quadrats for the Baſes, and conſe- 
quently theſolid contents wil be greaterot leffer then they 
; ouNht to be; what artificiall Line of meaſure ſoeyer , the 
Axis Chould be meaſured by.) For ſo in a Cylinder and 
Cone, the Diameter of the Baſe being taken by the arrifici- 


ell Linebelonging to the Diameter of a Circle, for its qna- | 


dratedimenſfion thereby ( being ſimply and abſolntely con- 
fidered in it ſelfe alone as a Circle) will be found in the Cy- 
linder tobe ſomwhat leſle, and in the Cone much greater, 
(in the number or parts of meaſure , as in a Quantity dif- 
crete )then being taken by irs proper artificiall Line forthe 
quadratedimenſion ofthe Baſe, as inteference torhe ſolid 
dimenſion of the Cylinder and Cone, performed wholly by 
the ſaid Line of Meaſure, from the Bafial] Diameter and 
the Axistogether, 

And then, both in a Cylinder and Cone, the circumfe- 
renceof the Baſe being taken by the artificiall Line , be- 
longing to the circumference of a Circle ſimply, for its qua- | 
dratedimenſion thereby; willbe found lefie (as falling -# | 

& 
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der the notion or nature ofa Qaantity diſcrete,as aforeſaid) 
then by its proper, reſpe&tive, artificiall Line, forthe ſqua= 
ring of the baſe thereby, as in relationto the ſolid dimen- 
fion of the Cylinder and Cone, wholly performed by the 
ſaid Line, from the Baſiall Circumference, and the Axis 
rogether. 

As inthe Cylinder and Cone laſt handled ; where the 
Diameter of che Baſe being put naturally (.4 B) 7.00, the 
ſame was there found to be arrificialy (G H) 6:46 fere, 
and (I X) 4.48 fere, and which will be found by the Line 
{of Quadrature) pertaining to the Diameter of a Circle, 
amply(C D) to be 6.20, viz. fomwhat lefle then that of 
G H,and much greater then thac of 7 X. 

And ſo there again, the Circumfſerence of che Baſe being 


naturally ( A B) 22-fere; the ſame will be found to be ar- 


tificially, by the Line for (quaring the (Baſiall) Circumfe. 
rence of a Cylinder (as in reference to irs ſolid dimenfion 
by the Circumference and Axis together )9.46; and by the 
Line for {quaring the baſiall Circumference of a Cone (as 
in relation to its ſolid dimenſion in the like manner) 6.56, 
and which by the Line for the Circumferentiall quadratie 
on of a Circle,fimply, will befound 6.20 (as the Diameter 
before, by its proper Line of quadrature (C D) which is 
lefle then either of the other. 

Therefore, if the bafiall Diameter or Circum ference of a 
Cylinder and Cone, be taken by the Lines of (Diamerrall 
and Circumferenciall) quadration, properly, peculiarly, and 
fimply pertaining toa Circle, and ſo its Quadrat be made 
the Baſe of the Cylinder or Cone ; then muſt the Axisbe 
raken by the Þ rime Rationall Line: (And fothe dimenfion 
will bewwixt.,) For that herethe Arca of the Baſe, will fal} 
immediately, in the true, naturall, meaſure , (as under the 
dimenfionall reaſon of the prime, true, os nztural!Racional 

G Line} 
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Line ) according as hath been demonſtrated before in the 
dimenſion of a Circle., 

As here the Bafiall diameter of the Cylinder and Cone, 
naturally (A B) 7.00 taken by the Line C D is 6.20 (cr 
6.2, as Iſhewedeyen now) whoſe Quadrar, 38.4400 (cr 
38.44 only ) for the Baſe, { which was found before , to be 
moſt cruly and naturally, 38.4845) being drawn into the 
Axis, put before, naturally, (A B) 12.00, will give the 
Cylindricall ſolidity (in the dimenkonall reaſon of A B ) 
461-280000, (or 461.28 only ) and ſothe Conical ſolidity, 
I 52.76; which differ (by way of defeR) fromthe true, na- 
turall ſolidities (produced wholly by the Line 4 B) viz. of 
the Cylinder, 461.814120, about - of a cubique Integer or 
Unit,as of 4 B cubed:and ſo of the Cone, viz.153.938040, 
about : of a cube-integer only, as of the ſame Line Cubed; 
And the folidity of the Cylinder, produced artificially by 
ies proper Line of meaſure(G H) viz+461.96881 2 fere,dit- 
fereth therefrom (by way of exceſſe) only about -; of a cube= 
integer; andthe folidity of the Cone produced in like man- 
ner, by its proper artificiall Line of meaſure (7 XK) viz. 
x 54.140673 fere, only abcut - of a cubiqueor ſolid Integer 
of the naturall meaſure (as of A B conſidered cubically) as 
before hath been ſhewed, 

All which ſeverall ſolid dimenſions (both naturall and 


attificiall, and mixt of both) doe ſo neerly agree one with | 


another, as that their differences are alrogether inconſide- 
table. And the ſame will happen inthe folid dimenſions 
of theſe two Bodies, by the other Line of Quadrature per- 
eaining firplytoa Circle, as to the quadration oftheir Ba« 
fall Peripheries, for their baſiall Area's , and withall by 
the prime ot naturall Rationall Line, as tothe dimenſion of 
their Axes or Alcitudes. 


And 
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And now,as for the Axis (or Alcitude) of a.right or e... 
re Cone, you may here obſerve , that though the ſame 
cannot immediately be taken Ioftrumentally; or by a Line 
of Meaſure (as it is within the body of the Cene) as that 
of a Cylinder (being parallel to, and ſo agreeable with the 
fide,) by reaſon of the inequality of its Body betweene the 
Baſc andthe Culpe, or verticall point ; but being obtained 
purely Geometrically , muſt be had by mediation of the 
Side(as being the ſide of a reRtiline reRangle Triangle, fub- 
tending the right angle, and therefote potentially equall, or 
equally potent ro the two — — or 
including fides. by E.1.p.,47-) and of t 1all Ray,Cbeing . 
one of the fides about the right angle (and moſt common- 
ly the lefſer,) andſo the fide of the Cone, and the radial line 
of its baſe, being firſt taken Inftrumentally or Mechanical- 
ly, the Axis will be had Trigonometrically , according to 
the reaſon ofthe A of Exclid.) Yer may the 
ſame be obtained moſt readily (out of the Cene) by a Line 
of meaſure, if from a Plane conſtituted in the top, or yerti- 
call point of the Cone, parallel to the Baſe, you letdown a 
Perpendicular-lineto the Plane on whichthe Baſeis, (and 
which may fall precifely upon che Baſfiall periphery) for 
thar (being meaſured )ſhall be equall to the true Axisof 
the Cone. And thus alſo may the alcitude of any oblique, 
Calene , or inclined Cone be taken; and alſo of an oblique, 
ſcalene, or inclined Cylinder; if from the top of the Cone 
to the Plane in which the Baſe is ſer, or from the ſuperi= 
Our baſe of the Cylinder,tothe Plane of the inferiour baſe, 
be ler fall a perpendicular-line ; for that (being meaſured) 
ſhall be the altitude of the oblique , or inclined Cylinder or. 
Cone; and ſo being infolded with the whole baſe, ifa 
Cylinder (whether meaſured by the naturall or the artifici- 
all Line of meaſure) ſhall make _ ſolidity of the fame BY 
I A Ch 
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being infolded with a trient of the baſe, if a Cone, (or the 
baſe with a trient of chat) and meaſured by the nacurall 
Line; orelſe the whole perpendicular of altitude with the 
whole baſe, if meaſured by the artificiall Line proper to a 
Cone, ſhall produce theſolidity of the oblique Cone ; ſeeing 
that ſuch a Cylinder and Cone, is equall to a right Cylinder 


SeexoF.n,p, 3nd Cone, having the ſame baſe and alti» 
31,&E.1.p.35,z tde with it, (according to the reaſon of 
3743F. E.12.p.11,& p. 14.) 


And after the ſame manner will thetrue altitude of any 
Pyramid, whether right or oblique, be had, as of a right or 
ique Cone, and the altitude of an oblique or inclined 
Priſme, as of an) oblique or inclined Cylinder; the dimen- 
ſion of which bodies, eſpecially the Pyramidal (both ſolidly 
and ſuperficially) according to our new artificiall way (to- 
Lether with the natura)! or vulgar, by way of dimenſionall 
compariſon) 1 ſhall ſhew next after thedimenſion of right- 
lined oxdinate Planes or Supetrficies, ſeeing that upon any 
of them may be ereed or conſtituted a Pyramid or Priſme; 
as a Cone or Cylinder upon a Circle. 
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of the Super ficiall Dimenſion of a ' 
Cylinder and Cone. 


DEF Nd as we have here ſhewed the molt artifici- 
\&&S all and expeditious dimenſion of the Cylinder 
D and Cone, in relpe& of their Stereomerry, or 
> ſolid meaſure; ſo we ſhall likewiſe demon- 
ſrare their dimenſions in reſpec of Plavome- 
try, or ſuperficjall Meaſure. And the artificiall Lines for 
the performing hereof, finde, for the Cylinder, (in reſpeR 
of its Diameter & Sidetogether) tobe of the prime Ratio. 
nal Line, the ſame with that which was formerly found co 
be for the obtaining of the Snperficies of a Sphear, by the 
only 'quadration of the Diamerer, viz, 0.564, &c. And 
for the Cone (in relation to irs bafialldjamerer, &its kde 
conjunRly) 0-79788 (which according to the partsof di. 
minytion, js as A B 1.0000c.....20212) and in telation to 
its baſiall periphery and fiderogether,it will be1.4142,&c, 
(viz. Vq 2) which ſeveral) Lines being exaRly ſer off from 
the prime Rationall Line , and then divided as the ſame, 
and ſo the bafiall diameter, and the ſide of a Cylinder , and 
of a Cone; and alſo the baſiall Circumference, and thefide- 
of a Cone together, be taken by their peculiar, reſpeRiye, 
diftin& areifcial Lines of Meaſure, and fo multiplyed to- 
gether, their ſeyerall produRs ſhall be the ſupcrficiall con- 
tents of the Cylinder and Cone, according to the prime 
Rationall Line : where , by the ſuperficies of a Cylinder 

G 3 and 
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and Cone, muſt be underſtood without their Baſes; for fo 
the Superficies of theſe two Solids are generally taken by 
Ariiſts, and atecalledby the Latin Gcometers , eſpecialy 
R amns, (in one word )Cylmdraceum, and Conicams, that is 
asmuchas to ſay in Engliſh, the Cylindraceall cr Cylindri- 
call, and the Conicall; and ſo the Superficies of a Spheare is 
called by them Sphericum, viz. the Sphericall, Butnow 
for a briefe dilucidation'of theſe ſuperficiall dimenſions in 
the Cylinder and Cone, I ſhall lay down an example in 
each oftheſe three artificiall Metricall Lines (though here 
T do not draw them, but only exprefſe them by number) 
wheteby the verity of theſe our dimenſions alſo, may plain- 
ly appeare, to thole thatſhall pleaſe ro make cryall there- 


of. And firſt we may hereupon raiſe this praQicall Pro- 


polition, v2. 


If the (baſial) Diameter, and the Side of @ right Cyiinder;, | 


Ard t he baſiall Diameter or Periphery, and the Side of a 
right Cone, be taken by their proper and peculiar, diſtmil 
artificiall Lines of Meaſure, and the ſame be ſeverall 
iyfolded together : That the reſulting rett angle Paral- 
lelogram , ſhall beequall ro the C lindrical ard Conicall 
_ (according to the reaſon of the prime Rationall 
Lge. 


TT Herefore, ſuppoſe herefirft the Cylinder laſt handled, 

whoſe Diawecer was put (of the Prime Rational Line) 
exaRtly 7, and fo the Circumference { according to the 
molt common Cycloperimetricall terms ) was exaQly 22, 
andthe altitude (which is the ſame with the ſide) was put 
exaQtly 12, and thefe two infolded togerher, do produce the 
Superficies of the Cylinder (without the two Baſes) ex- 


2Qly, 264: whereby this Cylinder becomes abſolute in all 
its 
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its dimenſions; But by theother Cycloperimetricall terms, 
che Circur»ference was but 21.99 &c. (or 21;:;) whereby, 
the Superficies becomes now (to ſquare centeſms of the 
Rational Line) but 263.893$, (or more yulgarly 263*2;) . 
Now ifthe Diameter of the Cylinder naturally 7, be mea- 
ſured by its proper artificial Line of ſuperficiall meaſure (bc= 
ing as A Bo.56, made 1c0) theſame will be found, 12.41 
fere, and the Sideof the Cylinder naturally 12, being mea- 
ſured by the ſame Line, will be found, 21.27 fere, which 
two multiplyed together, produce 263.9607 fere, forthe 
ſuperficies of the Cylinder, agreeing with che true ſuperfi- 
cies, exaQtly in Integers (orlnits) of meaſure,and differing 
therefrom in the fraction-parts (by way of cxceſſe) buras 
7; of a ſquare integer or unit, And if the firſt or nacurall 
Line of meaſure be made 1looo, and forthe ſecond or arcifi- 
ciall Line (being thereof 0.564) be allo made 1000, then 
the ſaid Diameter taken thereby, wil be 12.407, and che 
Side wil be 21.269, which ewo multiplyed together , will 
produce the Cylindrical Superfice, 263.884482, diftering 
from the true one, 242. 263. 893783 (now by way of de- 
fe) only as ;:- fere, of a ſquare integer or unic of the ap- 
pointed meaſure, Which excellent compend in the ſuper- 
ficiarie dimenſion of a Cylinder by irs Diameter and Side 
only, willfurther and fullier appear, if it be compared with 
the moſt naturall or vulgar way, in reſpe&t of the Side and 
Diameter only given 2: where, by the Diameter, the Cir- 
cumference being proportionally obtained , muſi then be 
multiplyed into the fide, ro make the Superficies (for that 
the Superficies of a right Cylinder is moſt naturally,a Plane 
made of the Circnmference and the fide thercof) and the 
obcaining of this by the Diameter and Side ; M*. Owght- 
red in his Book entituled The Circles of Proportion, Part 1. 
Chap.7. Sect, 10, delivers in this proportionall mannes. . 

| AS 
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As7to22,Or 1 to 3-I4I6. 
Sothe Diameter and fide mulctiplyed together, 
To the Supetficies (4. wichout the two baſes.) 
And foin this our Cylinder, the Diameter being put 7, and 
the fide 12, I ſay, 
As 7to 22, or rather, 1 to 3.14159&c.(or 113 to 355) 
So 7 into 12, Viz. 84, 
To 264, the Superficies, 
Or rather 26389378 &c (or 263773) as firſt by the Cir. 
cumference and (ide together : which wo ſeverall ope. 


rations you ſee do confift of two feverall Multiplications, | 


and one Divifion, whereasours conſifteth of one Multipli. 
caticn only, tro wit, ofche Diameter and Side together, 

And from this Analogicall operation uſed by Maſter 
Oughtred, for the diſcovering of the ſuperficies of a right 
Cylinder, by its fide and (bafhal]) Diamerer , you may here 
note, how that it is demonſtrated by Archimedes, Lib. 1, 
de Sph. & Cylind. prop. 13. that the Superficies of a right 
Cylinder (wuthout the Baſes Jis equall ro a Circle, whoſe 
Semidiaimeter is a mean proporcional Line between the 
fide of the Cylinder, and che Diameter of its Baſe. 

And ſoin this our Cylinder, the (ide being 13, and the 


Diamecrer 7, the mean Proportional berween them, wil be | 


9?-, orrather by an immediate decimal excraRtion of the 
parts,9.16515 &c (whereas theother is decimally by con- 
verſion of the parts, bur 9.15789 &c, ) which being pur as 
the Semidiameter of a Circle, and ſo the Square thereof 84, 
the Area ofthe Circle wil be found 263.89378 &c. agreeing 
exaQly with che Superficies of the Cylinder. Or the Area 
is by the @Metian Cyclometry,2637;3, for the Superficies of 
the Cylinder, as before.) For ſeeing here, that the Semidia» 
meter of the Circle equall to the Superficies of a right Cy- 
linder is the mean proportionall betweene the _ 
a- 
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{baſiall } Dia meter of the Cylinder; and that the Analo- 
vie holds the ſame from the Quadrat of a Circks Semidi- 
ameter to the Circle it ſelfe , as fromthe Semidiameterto 
the Semicircumference, or the * Diameter 
to the Circumference, (only the one Analo- , 
vie is Lineall, and the rs Superficial.) yr 3g 
Therefore the Analogie of the fide and (ba- ft 
fal)Diameter of a right Cylinder infolded © Fee alicwnwpeon 
rogether, to the Superficies thereof(wirhour halo xs 9." 
the two Baſes) wil hold theſame, a$of the ogneminen, © 
Diameter of a Circle to its Circurnterence, * + 
Again, ſuppoſing the bafiall Diameter and the fide of a 
righc, ere, or Ioskelah Cone, to be the ſame with thoſe of 
the foregoing Cylinder, viz.7 and12; the ſuperficies will 
be halfe che luperficies.of the Cylinders for that the ſuperft= 
cies of a right or Iſoskelan Cone is a reQangle Plane 'made 
of the baſhall ſcmi-periphery and the fide-(or' the bafiall 
periphery and the ſemi-fide) and ſothe crue Conicall fuper- 
fice or ſurface, will be 131.9469, (or 1315}, agreeing de- 
cimally with the former, or by the moſt common accompr; 
132 exactly) Andthe finding of thetrue, genuine ſuperficies 
cf a rightCone by the ſide and bafiall Diameter , the fore- 
ſaid Mr. Owghtred alſo ſheweth in the 8 ScR, of tha ſame 
Chapter beforenamed, by this Analogie, viz. 
As 7 to 22, Or 1to3.1416: | ns 
So the Semidiameter of the Baſe multiplyed with 
the fide, Fe Si 
To the Superficies (viz.without the Baſe) Be 
And fo the fide of the Cone being here put T2, andthe ba- 
fall Diameter 7, I lay, ods 
A$7to22(ar113 to 355)ot rather t to.3 ,14159 &c, 
So 33. (or 3.5) with 13,viz. 42, to 132 exiRly: 
Or moxe truly, 131534, 08 13149469, juſt as betore, for = 
H LO. 
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Conical, So that in both theſe wayes alſo, are two ſeyerall 
Multiplications and one Diviſion, beſides the bipartion or 
mediation of the baſial diameter 2 or theſame is performed 


by halfe the ſide withthe whole Diameter, (for both come | 


tO one paſſe.) | 

. Andfrom hence you may obſerve, that Archimedes, lb. 
x. ae Sph. & Cyliad: prop. 14. (from whence the foreſaid 
Analogie. is deduced) demonftraterh the ſuperficies of a 
right or Hoskelan Cone (without the Baſe) to be equallto 
chat Cucle, whoſe ſemidjameter is the mean proportional 
line between the fide of the Cone, and the Semidiameter of 
its Baſe. Ando in this our Cone , the Side beipg 12, and 
thebaſial) Semidiameter 3; (or 3-5) the mean proportic- 
nall becween them 1s 65;, or rather by immediate decimall 


produRion of the parts, 6.48074 &c. (whereas the other is | 
by decimal r:duQion, but 6.461538 &c.) which being put | 


for the ſemidiameter of a Circle,and fo the Quadrat thereof 


42, the Area wil be found 131.9469 &c. agreeing exaQly | 


with the foregoing Superficies of the Cone : (or the Cir- 
cular Area, is from the Metiaw Cyclometry, x 31533, which 
1sdecimally, 231.9469 &c. agreeing exatly with the true 
Conicall Superficies, tound out decimally at firſt. 
DT And here you way by the way take notice 
pages ofthenext " naw es of y-s ame con- 
cerning the {uperficiary dimenſion of a 
Cone, laid down Analogically thus, viz.. That the ſuperfi. 


cies of cyery Iſoskelan Cone, hath thar rationality to the | 


Baſe , asthe fide of the Cone hath co the Semidiameter of 
the Baſe. For ſobere, 
As 12 (the fide) 
To 3z, or 3-5(the Radius of che Baſe) 
s:: $0131;57,0r 131.9469 (the trueſuperficics) 
To 38;;z, ot 38-4845 the Baſe ; 


(And 
| 
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(And ſo was the ſame found to bebefore, in the ſolid di- 
menſion of a Cone, and of a Cylinder,) And contrariwiſe 
wall che reaſon of the Baſe be tothe ſuperficies of the Cone, 
as of che Semidiameter cf the Baſe to the Sideof the 
Cone : Fer lo, eE 
As 350r 3.5, ro T2; EE 
So 38z3;z. Or 38-4845, tO 13157;3,01 131-9469. 
Now the Bale being added to the foregoing Superficies] 
there willariſe the torall Superficies of the Cone, 17032, 
of 17044314 XC. which by the moſt common accompr, 
will be 1705, the Conical being juſt 132, and the Baſe 
3 82. 
" Andthe very ſame Analogie with the former, holderh 
in the right, erect, or rectangle Cylinder , from the Super. 
ficies to the double of che Bale, (or both the Baſes joyntly) 
and contrarily; becauſe that the Superficies of the Cylinder 
is double to the Superficies of the Cone, having the ſame 
Side, and Diameter in the Baſe, as I noted befores And 
ſo here, 
As 12 /the Side) 
To 3; or 3-5 (the bafiall ray) 
So 26 34%; or 26 3+89 378 &c. (the Superficies ) 
To 76;32,or 76.9690 &c. (the double of the Baſe, 
or tne aggregate of the two Bales,) 
And ſocontrarily, will the Analogie hold from the doub/e 
of the Baſe, or the two bales conjunRly (7 6522, or 76.9690 
&c,) to the Cylindrical Superficies (26 3i3% or 263-89378 
&c.) as from the Radius of the Baſe ( 34 or 2.5) tothe fide 
of the Cylinder (1 2.) Andlaſtly, if to cne foreſaid Cylin- 
dricall Superficies 263433, or 263.8938 fere, youadde 
the aggregate of the two Baſes, 7632, or 76.9690, you 
will have the total externall ſupecticies ot the Cylinder, 
34072;,0t 340.8628 fere, which by the moſt yulgar ac- 
H 3 comps 
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compt,would be 341 ex»Aly; the Cylindraceal (or Cylin- 7 
_ Superfice) being juſt 264, and the ewo Baſes toge- | ner 
ther, | 
Burn ow for a moreſpeedydinenfion of the Superficies | qo! 
of the foregoing Cone, and firſt by the Side and baſal dia- | Lir 
weter only, together : Iſay,tharit the ſide ofche Cone (na. | the 
curally 12) be meaſured by irs proper Line of Meaſure for | Lit 
this purpoſe(which is in centefimal partsonly of the prime | $16 
Rational Line, 0,80 fere) under a centefimal ſolution; the | me 
ſame wilbe found thereby, 15.04; and the bafial Diameter | cor 
(naturally 9) n.eaſured by the ſame Line, wili be found | fic; 
8.77, which two being owltiplyed together, do produce } lin 
I 31-9008, forthe Conical Superfice, which wants of the | ha; 
true content,only 3; fere of a {quafe or ſuperficial Integeror | of 
Unit of the Mealure firſt afligned. And fo again, if the | tht 
baſial Periphery of this Cone, naturally, 22 fere: be taken | 
by its proper, reſpeQtive, artificial Line of Meaſure for this | rec 
purpoſe, (being of che prime Rational Line, in acentefi. | mc 
mal ſolution, 1.41) centeſimally divided; the ſame wil be | tur 
found thereby, 1 5-56 fere: and the Side of the Cone being | Ci 
alſotaken by the ſame Line,willbe found 8.48; which ewo } bat 
mulciplyed together, Ccoyeild 1 31.9488 fer?, tor the Super- | det 
ficies of the Cone, which agreeth ſomwhar more neerly | be 
with the true Conical, viz. 1 21-9469, then that which | fer 
was produced in this kinde by the baſiall Diameter and | for 
the Side together, 252. 1 31-9008. for this latter (bythe | th! 
baſial periphery and che Side) differeth from the true one | Ba 
(by way of exceſſe or redundancie) but 19 ſquare or ſuper- | w! 
ficial centeſms fere, viz. 19 of 10000, which ina yulgar | m! 
Arithmetical expreſſion, are hardly ;3; of the prime Ra- 
tional Line (as the Integer or Unit of meaſure) ſquared2 | 
ſo that both theſe wayes for the finding of the ſuperficies | C 
of a Cone, confift alſo bur of one Multiplication only, as | In 
that forthe Cylinder, But 


_ 
=” 
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But for finding the ſuperficies of a Cylinder in this man. 
ner,byan artific1ali Line of meaſure, peculiarly firted to the 
Circumference and Side together , the {ame is not tobe 
done, ſeeing it is performed immediately by the naturall 
Line of meaſure, or the Prime Rational] Line itſelfe, with 
theſame expedition as that inthe Cone by an Artificiall 
Line ; for that the Plane made of the Circumfererce and 
Side of the Cylinder,raken by the prime or natural Line of 
meaſure firſt appointed (according as I ſaid at firit) doth 
confticute the true Cylindraceall, or the Cylindricall fuper- 
fices And ſo from the premiſſes it appears, that asa Cys 
linder in regard of ſolid dimenſion, is the triple of 2 Cone 
having thelame Baſe and Axis, or Alcitude 2 So in 1epeR 
of ſuperficiary d1wenſion, it 13the double of a Cone haying 
the faine Baſe and Side or Lovgitude. 

And as tor the Baſes of a Cylinder and Cone, if they be 
required in their ſuperficiary dimenſ1ons , the ſame may 
moſt readily be obtained by either of che Lines of Quadra. 
ture pertaining toa Circle , according 25 the Diameter or 
Circumterence thereof ſhall happen co be taken : For ſothe 
baſall Diameteror Circumference of the foregoiug Cylin= 
der and Cone (naturafly 9.00, and 22 fere, viz. 21.99) 
being meaſured by the ſaid Lines of djametrall and circum- 
ferentiall quadration (under acentefimall ſolution) will be 
found each of them (eyerally ro be 6.20{as Inored before in 
their ſolid dimenſions ) web ſquared, yeilds 38.4400 for the 
Baſe; and the true baſe was formerly found, 38.4345; from 
which ours differs, (by way of defeR) not fo much as will 
make in yulgar terms, :; of a ſquare Integer or{Unit. | 

And thus having ſufficiently declared and demonſtrated 
the dimenſion both Solid and Superficiall of aCylinder and 
Cone (both theorically, and) praRtically, according to the 
Inftrumentallpart of Geometry; and that as well naturally 


H 3 (by 
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(by way of metricall compariſon) as artificially, for the con. 
firmation and verification of our artificial way of meaſy- 
ring 2 Iſhall next lay down the fame Dimenſions nume. 
rally, in Termsanalogicall {by way of compariſon) from 
the naturall Meaſure to the artificiall; and that under an 
ample or numerous ſolution of the unity (according as I did 
in the Circleand Spheare)by means whereof, the artifici- 
all Meaſure may readily be dednced from the narurall; or 
the naturall meaſure be reduced to the artificiall : And fir 
for the Cylinder, 


E. : D:amerer *02 264fere by 

| Axis, orAl- - = 

| ticude, con- y £ 

| junRly with _ hes 

the (baſia]) by = 

The we — CCircumtfer. :430127. ” 

or natura) 

Meaſure | 


Isrothe. < Side (which in a right, ere, or re." 
artificial, | angle Cylinder, is equall to the Axis or 
inreſpe& | Altitude) with rhe (baſial) Diameter, as 
of the | 1, to 1.772454 fere, (being the ſame 
with that which was noted beforein the 
Spheare, for the proportion of the Dia- 
meter to the ſideof the Quadrat equall to 


| che Spherical.) 


— --- 


_ 


Then 


Superficiajl Meaſure. 


Pa 


Thi 
ral | 
ſure 
thea 
al, 1 
ſpet 
the 
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- Then forthe Cone; 
: _ TM Diameret 639839 : 
Axis (or [ ,$ £ 
d ” < 
| The natu [ Altitude.){ 6-4 
a ſure is - x. 2 
thearrifici 
alin re- >© Diameter) 8 C1-253314).. 
ſpe& of Side (or z) 3.5 
the \ Longitud) S ? & £ 
( Pertphery Te 3A 
[ fere V 9; 
$ 
, 


The laſt of which propo: tions, is the ſame with chat 
of the Diameter of a Circle to the fide of its inſcribet 
Quadrat, noted before iy the dimenſion of a Circle, 


— es Bo et iba Fa 7 - 0. _za4 ws = 
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SEcTt. IV. 


Shewine bricfly , the theoricall reaſon of the differen- 
ces happening between the naturall and artificial 
Meaſure, inthe ſuper ficiall and ſolid coments 
of Figures. And moreover, ſome obſer- 
wations concerning the grounas 
and reaſons of the Artifi- 
ciall Menſuration 
in generall, 


> ff Nd now again, as for the differences bappe- 
NEANGES ning berween the ſuperficiall and ſolid Con- 
d/ D tentsof Figures, found by the naturall or yul- 
Weg 28 var way of meaſuring, andour artificial way; 
we have fcrmerly (hewed , how ſmall and 
nconſiderable they generally 2rey and alſo the praQical, 
infirumental (or Geonietrical)) reaſon thereof ; viz. that 
the ſeveral] Lives of dimenſion in the ſeyerall Figures (ei- 
ther naturally. belongirg to them, or artificially and com- 
monly aſcribzd co them ) as namely , the Diameters and 
Circumferences of the Circle and Sphear ; and ſo the Di- 
ameters, Circunaferences and Axes, or Alcitudes, and Sides, 
of the Cylinder and Cone, beforegoing, (and fo of all the 
other Figures following reſpgRively) raken by rheir pro- 
per,reſpeRive artificiall Lines of Meaſure , are ſeldomeor 
neyerexa@ and preciſe indeed in the parts of meaſure , but 


either deficient or redundant in the ſame, and fo givethe | 


axeall 


ON» 
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areal] contents of thoſe feures either a little lefler or grea= 
ter,then indeed = are (though for the mo partleſle, 

eſpecially inthe ewo fir decimal partitions of the Linesof 
s, cr only into prime or fimple 

Decimal parts, or Tenths) as appeared formerly (and will 
allo afterwards) by a continuall decimal! augmentation (or 
lubdecuplation) of the parts of thoſe Lines, whereby the 
ntents were had ſtil] neererro the truth ; Which reaſon 


 Iying in the extraction of the Square and Cube. 
Roots : For tha the Roots of numbers no! exaQAly Square 


18 extended or continued deciumaily, by the adjeion or 
appolition of more 


Ieures, ( orof Cy- " Where I wighr alſo have particw- 


phers. where there is atly cxprefitq one thing more (to the 
need) the peerer fill Y20BPp rattitioner) Amen ockde par- 
tothe truth will the 

Root be had; as I no. 


ted at the * begin- - irbethere includeg and under ſtood in 


ciculars concerning the de ma] ſolution 
of Unity , (and which I may here, nor 
gether un- oppeftunelyde, chough 


: the General] ) via; Thar thereby , all 
Ring, where] took oc- | 
cakion ts ſpeak of the the tedious and tr.ubleſome operations 
exctllencie of Deci- Ear Way, are wholly avoyded : for thar 
mall Arichmetick » AS hercall fraiona} 


of Arithmecick in FraQtions, by the yirl- 


numbers , whether 


in reference to the comming alone b themſelves, Or LOBc- 
Work in hand :So that her with mtegrall 


numbers, are wholl 


errour (though and dniverſally Wrought as integrals, 


: withour any manner of preparatory ope - 

nconſiderabl 5, May ration, (as Redutin or eranſmucari on 

a any time ariſe in of rerms, one way or orher,) which in 

our work , doth pro» the working of Vulgar FraRtions is nc- 
; J ceed Ccfarily require. 


- 4 _ - 
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ceed primarily and principally fromrche extraRtion of the 
Squate and Cube-Roots ; our artificiall Lines of meaſure 
giving immediately the Square and Cude-Roots of the 
Figures to which they are appropriated and applyed, (or 
the ſides of their equall Squares and Cubes , as neatly, al. 
moſt as may be) according as theirdimenfion is ſuperficial 
or ſolid, whom: naturally (as it were) procreated or de- 
rived fromchem; exceptit be in che Cylinder and Cone, 
and the other regular«like Solids following ; as regulate 
baſed Pyramidsand Priſms 2 butelſein all truly ordinate 
| Superficiesand Solids ; as the Circle and Spheare before. 

oing, and ſothe equiterminall and equiaygular Superfi- 
cies and Solids following, it holdethſo : Ard ſo likewiſe 
in the Cylinder and Cone, and other recular-like Solids, 


both for ſolid and ſuperficiarie dimenſion, where there is2 | 


congruity between their Lines of dimenſion , by which 
their ſol1d and ſuperficial Conetnts are obtained , as the 
Diameters, Peripheries, Sides, and other dimenſionsl| 
Lines of their Baſes with their Axes or Alticudes for ſolid 
dimenſion, and with the ſides of their Bodies for ſuperfici- 
all dimenfion, And therefore if there were no defeRion 
in the aforeſaid RadicallextraRions, there would be none 
in our work ; for that allour artificiall Lines of meaſure 
(or Lines of artificial) meaſure) being thus Radically pro» 
duced, are themſelyes in the nature of Roots quadrate and 
cubique.And ſo alſo, all the Numbers or Terms of Qua- 
drature and Cubarture, &c, by which the fides of the equall 
Squares and Cubes of Figures, (in the naturall Menſurati- 
on) and alſo ſome other particular lines, or numbers of di- 
menſion, in the artificiall Meaſure, deduced from the na- 
turall) are proportionally obtained ſeyerall wayes ( accor- 
ding to unity) as from their ſeyerall lines of dimenſion 


beforenamed [and which alſo are immediately given by | tajn 
our | 


| 
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our artificiall Linzs of meaſure) are produced by Radical 


extraction, from the reſpeRive figures, to whoſe dimenſion 
(luperficiall orſolid) they ſerve, as being their Roots , or 
the ſides of their equall Squares and Cubes, according to 
their foreſaid ſeyerall dimenſionall Lines, put unitly. But 
indeed, the greateſt errour that can commonly ariſe here, 
{in reſpeR of the difference of our meaſure from the true 
meaſure, whether ſuperficiall or ſolid, ) will be of no mo= 
ment, 25 I hayeſhewed before (and ſhall allo ſhew after} 
in ſeyerall examples. And if our meaſure agree with the 
ere meaſure, but exaRly to integers or nnirs (as it almoſt 
always doth , and much neerer alſo ; as eyen to ſmall parts 
of an Integer orunit, {ſ{uperficiall or ſolid) of the appoin= 
ted Meaſure) it will be ſufficient in any matter of mecha- 
nicall Menſurations; for which, this our arcificiall way of 
Meaſuring, was chiefely deviſed and intended. 
But now further, as to the ground and reaſon, briefly, of 
this kinde of dimenſion(or of thee art'ficial 
metrical! Lines,) the ſame may be under= Concerning the 
ſtood ro berwo-fold, to wit, generall or 1- fon of the Ar- 
niverfall ; and ſpeciall or particular ; that *#ciall weature 
conſiſting in Unity alone ; this inthe ſoluti= © 
on of Unity : For the general reaſon is by it ſelfe abſolute, 
fimple, and cercain, without relation or limitation to any 
the proper, compounding, denominate (or other) parts of 
the Rationall Line, (as being the Integer or Unic of mea- 
ſure) but confidereth the ſame generally (and abſolutely in 
it ſelfe) as ſome one entire or wholething, (of which I (hall 
(God willing) ſpeake more fully afterwards, in the cloſe 
of the ſecond part of this Book, as being a place convent= 
ent.) Bur theparticular reaſon (whith I ſhall chiefely in- 
fiſt and proceedupon) is limited and confined to the cer- 
tain, ſ;t,or comumonly known parts of every particular my 
I 3 onall 
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onall Line (chey being conſidered diſcretely or Arithmeti- 
cally(taken as a common, known Meaſure, and that, accot- 
ding to ſeyera]places &*cuſtoms,(or ſuch like other parts, as 
the Geometer or Artificer ſhall in his minde thiok fir Pri- 
vately to impoſe on the ſame for his uſe) and fo commeth 
by'them to that of the Generall. (Evcry particular, figurate 
Quantityor Magnitude, meaſurable in this arcificiall man- 
ner, being here conſidered ia thoſe parts, according to their 
powers Quadrate or Cubick (or tne Parts conſidered in 
their ſaid powers Arithmertically, in every particular Fig. 


rate? Magnitude, according as thedimenfion is ſuperficiall | 


or ſolid.) For every common or cuſtomary Line of meaſare 
is uſually divided into certain denominate parts, of which 
jt doth primarily and properly confiſt : As our Foot is 
vulgarly ſaid to be divided into 12 parts immediately, cal- 
led Inches, which do compoſe or conſtitute the ſame 2 Or 
{as in divers Countries beyond the Sea) a foot may be un» 
derſtood with us to becompoled firf(ard that moſt nearly) 
of 4 Palms, or Hand=breadths; a Palm {being compoſed) 
of 4 Digits, or Finger-bredths; and a Digit of 4 Crains or 
corns of Batley ; according to the Latin Diftich, 


Ouatuor ex ran, Degitzes Commponitusr KNEE * 
Eft quater mm Palmo digitins : quatey in Pede palms, 


Fares. Lib. 3. And this according to the deſcription of 
ArchiteQ,cap:1- ; . 
the ancient Roman Foot by Firruvixs and 
ethers : Sothat thus the Foot contains 16 Digits, anſwe- 
ring t012 inches with us, for thata * Palme 
> oe Circles of (namely Palm mwmor) is ſaid to be 3 of 
ropo!tion,Part 1 
Chap.9.Se&.4. Our Inches, and ſo 4 Palms 12 Inches: 
But wein Eg/axd uſually taking no no- 
ticeof the Palme and Digit in meaſuring, but only of the 
Foot and Inch (befides the Yard and Ell &c,) divide the 
Foer 
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Foot immediately into 12 parts, called by the Latines 
uncie & Pollices or Pollicaria, and ſo alſo was the Roman 
Foot anciently divided (and fillis) and lo 15 the Foot in 
many other places. So that every {ſuch oreater Mealure is 
commonly compoſed of the next leſſer , being ſome certain 
rimes reiterated or repeated : As our greateſt common 
Geometricall Line of meaſure, viz. a Perch gf Pole. (for 
Land-meaſure)is commonly compoſed of * 

16: Feet, a Foot being compoſed of 12 Inch- * Scature meature 
es(asI ſaid befcre) and an Inch of three —— 
barley-corns in lepgth, picked out of the meaſurecherebe, 
middle of the Eare 2 bur a Barley-corn be- 5 ** folc 
ing the leaſt of all Meaſures (or ratherno uſuallfor * 
meaſureat all, being but the very begine OO 
ning of meaſure, as an Uuir is uſually coun- : 

ted no number it ſelfe, bur only che beginning of Number) 
cannot he compoſed of any other. 

And although Arithmetick in gencral!, naturally rakerth 
nonotice of theſe leſſer Meaſures as the proper compoſing 
parts of the greater Meaſure given ; but immediately con- 
fiders every particular Meaſure (as an Unit) according to a 
fimpleor naturall Arichmericall diyifion into parts (or adi- 
viſion into parts fimply or arithmeticaily denominate) as 
halves, quarters, and the like; or more eſpecially (and more 
exquiſitely) as Decimall Aiithmerick; into Tenths; Cen- 
teſms, &c. andſo taketh the Contents of Superficies and 
Solids, to ſuch pares thereof, Square and Cubick {or ether- 
wiſe Superficiall and Soljd)in generall; as Square and Cn- 
bick parts of a Foot, and of an Inch;ſquare parts of a Perch 
or Pole; andſo alfo, ſquareparts of an Acre, 8c. Yet this 
being underſtood only by Artiſts, and ſo nor ſufficient to ſa - 
tisfic the vulgar : theſe fimple or naturall Arithmericall 
parts (or parts meet]y diyifionall) muſt at lalt be reduced 
I 3 to 
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te the proper compounding , denominate, or common]y 
known parts of the Meaſure given or appointed ; (or the 
Geometricall or menſurall parts of the ſaid Meaſure (as] 
may tern them) they being by themſclves alone, pur as mea- 
ſurescertain, andintire, andſo compounded of, {or dividy- 
all into) other the like xinde of parts, or inferioux Meca- 
ſures , (according as Inoted even now) and fo are to be 
confidered as Q iantities continuate:) As the parts or 
fraRions of a Foor into Inches ; of a Perch or Pole into 
Feet, (ifthey be required )and (o likewiſe of an Acreinto 
Perches, &c. 

And nowagain, the ſpectall, particular, or partiall reaſon 
aforclaid, of this artificialldimenſion (or of the Arrtificiall 
Lines of Meaſure) or the Reaſonof the Parts, as I may 


term it, from what I have declared before?) may be conſi- | 


dered ina twofold reſpe&: viz. either more generally; 
as relatino to the denominate, compounding or Geome- 
tricall pares of every Mealure firſt given or appointed(as the 
prince or naturall Rationall Line) only for the diſcovering 
or producing of the arcificiall Lines of meaſure, as confide- 
red in the generall Reaſon, (or the Reaſon of the Whole; 
as I may call it, from what I haye ſaid before concerning 
the ſame) ſuch as are all the artificiall Lines beforegoing, 
and alſo the other following, being expreſſed by Quantity 
diſcrete, or number, which (ſhew their Magnitudes ( or 
quantities in meaſnre) from the intire, prime, or naturall 
Line of Meaſure in generall, from which they are to be 
taken; And which therefore I may call(not unaptly,I cone 
ceive) their Indicant or Exponent Numbers. Or more 
particularly , preciſely and properly; as relating meerly to 
the foreſaid parts of every particular Meaſure given 
(conſidered diſcretely or Arithmerically) for the conſtitu- 


tiag of the (aid arrificiall Lines of Mealure fo, as to give the 
ſuper. 
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ſuperficiall and ſolid contents of Here note another the like 
Figures, quadrately and cubick- tificiall dimenſion of Fi- 


x gures (as the former) rior 
ly, &c. (or the des of theire- \\cntioned beforc; ht is 


qual! Squares and Cubes, &c.) only according tothe com- 
from their ſeverall lines of di- pounding, dcnominare (or 
menſion belonging to them,and Geomerrical) parts of Mcae 
by which ſeverally they may be ſures given or appointed. 
thus artificially meaſured ; as 

the foremen:1oned artificiall Lines do) only , (or forthe 
molt part) according to thole parts, (being conſidered meer- 
ly in thenacureof ſuch partsof the prime or naturall Line 
of meaſure appointed ; which otherwiſe taken apart by 
themſelves alone, may be put as meaſures entire (or Inte- 
vers of meaſure) as I notedeven now; and then are confi- 
derable in our generall Reaſcn of Meaſure, or Reaſon of tho 
W hole, before named.) And which Lines therefore being 
moſt properly conlidered and laid down from the foreſaid 
parts of the naturalMeaſures appointed, (as before,the Lines 
2re from the whole intire Meaſures themſelves) will alter 
continually in every particular Figure, (in reſpeR of quan< 
tity diſcrete, according to their Arithmericall Indicesor 
Exponents, which exprefle their magnitudes in the fore- 
named parts of Meaſure) not only in regard of the different 
dimenfiorall lines thereof, by which it may be propounded 
to be arcificially meaſured, as af-reſaid, and foro which 
they arereſpeRively firred 2 (asthe artificial Lines before- 
mentioned do, accordivg to their like Indices or Exponents 
before declared; eſpecially for the moſt pare; though it doth 
happen ocher wiſe ſomejmes, as that one and the ſamear- 
tificiall Line, is found either wholly chroughout, ot ſuffici- 
ently in part, (thac is, in.reſpeR of the traRionall or deci- 
mall part of the naturall Line of meaſure, from which ic is 
taken, ſheyedby the Arichmecicall Index or Exponent, 


how 
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how far ſoever theſame be continued or extended decimal. 
ly) to ſerve unto ſeyerall Dimenſions; as I ſhew afterwards, 
in Part 2. Selt. 3.) but alſo, m reſpect of each one and the 


ſame particular dimenfionall line thereof, by it (elfe alone, | 


according as the (aid parts of the Meaſure propoſed, do 
(arirhmctically) alter: whereas the arithmeticall Exponents 
ofthe firſt mentioned Lines, relating generally to any whole 
Meaſure appointed (as I noted at the beginning) doconti- 
nne the ſame (without alteration) in every particular, di- 


tin Dimenſion of one and the fame Figure, according to | 
its ſeyerall lines of Dimenſion aforeſaid. And fo theſetwo | 
ſeyerally mentioned {or ſuppoſed.) ſorts of arrificiall Lines, | 
will hereupon differ mevery ſeverall dimenſion of one and | 
the ame Figure, in reſpeR of quantity diſcrete or Arithme. | 
tical, (according to theirIndices or Exponents of meaſure) | 


though they doe not, in reſpeR ol quantity continuate or 
Geometricall; or of Meaſure it ſelfe in generall, as I ſhall 
ſhew by and by : Andthen alſo they differ herein ; That 
aSthe former artjficiall Lines being immediately of the 
whole jntirenaturall Lines (either redundantly or defici- 
ently,according as their Arithmeticall Exponents do (hew) 
conſidered without reſpeRof parts, compounding or Ge- 
ometricali, (butonly Arithrneticall, or meerly diviſionall, 
a$ isalwayes neceſſarily required, for the exactneſle of mea- 
ſure) and fo giving the Arcall contents of Figures accor- 
dingly; are themſelves to be conſidered ( in the arcificial 
Dimenfion ) as wbole intire Lines of meaſure in like man- 
net : Theſe latter mentioned (or ſuppoſed) Lines mui (for 
the contrary reſpeRs aforeſaid) be conſidered (in the like 
Dimenhon) as Lines of meaſure containing (or compoun- 
ded, as it were, of ) certain parts, anſwering (Arithmerical- 
ly)to the primary or compounding parts of the natural 
Lines, from which they are{moſi properly) derived, we » 
whi 
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which they do artificially repreſent, and conſequently, ac- 
cording to which (chicfl;) they give the ſuperficial and 
ſolid contents of Figures (as af.r:{aid.) And which Lines 
(for the reaſons before ailezdged, as alſo fordittin@ior= 
ſake) we may well call, the particular or ſecond ait;ficiall 
Lines (or the Lines of parts) as the other may be cal'ed the 
prime or integral[]artificiali Lines (or Lines of the Whole) 
And ſothe Meaſure arifing there from,may accordingly be 
called, the one, the price or intecrall Meaſure (ur Meaſure 
of the Whole Jas having its denomination ſimply and abs 
ſolutely fromthe whole mntire natura]l Line of Meaſure ap- 
pointed: And the other the particular or partiall Mcaſure 
(or Meaſure of the parts) as being denominated chiefly 
trom the parts of the ſaid Eine of Mcaſure.) And therefore, 
as thoſe firſt Lines do artificially repreſent che reſpeRive 
paturall Lines from which they are taken, conſidered fim- 
ply and intircly in themſelves, as the Integer {or Unity) of 
Meaſure ſeveraily 2 So thele ſecond Lines, do accordingly 
repreſent the ſaid naturall Lines , as they are compalcd of 
certain denominate, or menſurall parts; (viz. of ſome in- 
feriour or leſſer Meaſure, confidrred as a part of ſome grea- 
ter Meaſure, and ſo ſome ccrtain times iterated or entume- 
rated, for the inaking up of the lane , according as I lately 
ſhewed,) And fo theſe ſecond Lines ate really none other 
then the firtt, divided into the hike vumber of parts, as are 
the compoking, conſiituting, (or Geometticall ) parts of 
the reſpeRive naturall Lines from which they are deduced; 
and which parts of theſe ({uppoled ) [zcond arr:ficiall Lines, 
we may conyeniently call (by way of d:Rindtion from 6- 
ther parts) their prime or Geometricall parts : and theſe 
being then divided ſeyerally into ſome certain nuniber of 
parts, aS is requiſite for the exaQtneſle of Mealure, as afore- 
ſaid (accordwg as the coireſpontent parts c the naturall 

K Lines 
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L ines ate) eſpecially decimal!; we may call the ſame, their 
{ccond or Arithmericail parts, (ar the particles of meaſure, 
as being indeed only the parts ot the other Parts.) So that 
theſe ſecond Lines arencyer exactly deci all , as the prime 
Lines perpetually are, uvleſle it happen , that the prime cr 
compounding partsof the naturall Meaſure appointed be 
in a decima/l number, for then as the naturall Line, ſo like- 
wile the correſpondent particular, or ſecordary artificial 
Line will be exa&tly d:cimall; heir ſaid prime parts being 
divided decimally; but yet however, they dogenerally per- 
form theDimenfions wrought bythew,after a decimal man- 
ner (though (ccondarily, viz. ater a reduftion of the Mea» 
ſure taken by them, into their primepares, &c. As firſt (for 
example} inthe natural Menfuration 3 the moti commen, 
mechanical] way of meaſtiring by the foot with us, is, as 
the fame is vulgarly divided into 12 Inches, which are, as 
ies compoſing, denominate, cr G:cmerricell parts (for fo 
every meaſure is conmenly taid tobe dyided into the parts, 
of which it iS prop: r:y con:poled) and cach Inch divided 
into ſome certain parts (as 1s neceſiary tor exaRnefſſe in 
meaſuring) which may beit be dectmali: and ſo the lines 
meaſured hereby, do tall our moſt frequently, in Feet, Inches, 
and parts of Inches together 2 Now it the Gdcs or other 
dimenſicns!! lines of any Superfictes cr Solid propcunded to 
be meaſured, berbus found (in this mixt meaſure (as they 
willfor che moi partjthen muſt theſame be fart of all redu- 
ccd into Inches, &c. beforethe content of the Figure, ſuper- 
ficiall or ſolid, can be conveniently caft up , ſeeing thar the 
Meature thus taken is mixt (as it were ) of feverall partsct 
Lindesof mcafure, and fo is of difterent denominations; and 
thercfore mult be reduced into one Kkindeof meaſure (0: 
one men{urall denowination:) And then if the parts of the 


Inch be decimall, rhe work will be afterwards performed 
in 
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in a decimal manner, in Inch-meaſfure only 2 Bur if the ſaid 
lines thus meaſured , be found wholly in Feer (without 
Inches, &c.) then will the contents be h2d immediately in 
whole Foot-meaſure, w<" ctherwiſemuſt be had in the ike 
meaſureby Reduction from Inch-meaſure. And fo ſeeing 
chat che ſecond artificial! Lines Coe repreſent the natarall 
Lines, only as being compoſed of certain denominate, or 
menſurallparts, and fo areto be conſidered thenſelves ac- 
cordingly, as aforeſaid 2 Therefoie, if the fide or other di- 
menſionall Line of any Figure meaſured thereby, for the ob- 
raining of its content ſuperficiall or ſolid, by way of Qua- 
drature, Cubature, &c. and (o artificially repreſenting the 
Side of the <quall Square or Cube, &c, be found mixtly, in 
Integers and prime parts, &c. of the ſame Lines; (as for the 
moſt part they will) then muſt the Meaſure ſo taken , be 
firſt reduced wholly into their ſaid prime parts, &c. for the 
caſting up of the content asaforeſaid , (according to what 
was ſhewed before in the naturall Menſuration, after the 
molt plzin or vulgar way .by a common naturall Line of 
parts) And then choſe artificiall prime, or menfurall parts, 
being divided Decimally ; the dimenſion of the Fjoure 
propoſed, will be performed in a D:cimall manner, accor- 
ding to thoſe parts only : But if the ſid? , or other line of 
the Figure to be meaſured, doe fallout in Integers only of 
the ſaid arcificiall Lines, (2:z. in whole Lines without any 
parts; ) chen will the Areall content be obtained immedi- 
ately, and exaRly, in Integers of the naturall Meaſure ap- 
pointed (according to the reaſo:1 of the prime arcificiall 
Lines, or Lines of che whole Meaſure ):vhich otherwilz can 
be had in the integrail meaſure (or the meaſure denomina- 
ted only from the whole naturall Live) only, by way of re- 
duction from the primary, compouadng, denominate, or 
2 bY. » 
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metricali parts of che ſame, in which it isfirtt found, as be- 
fore was ſhewed. 

And nowti:refore it appears from hence, that the ar- 
tificiall Dimenſion performed by theſe ſecond or particular 
artificiall Lines, or Lines of parts, ſo called; or the artifici. 
all Lines, as they are conſidered meerly in the particular or 
ſpeciall reaſon of the artificiall Dimenſion (or Reaſon of 
the Parts) caken in the latcer reſpeQ ; is not conſiderable 
jn compariſon of the artificiall Dimenſion performed b 
the prime or wtegrall (or more generall) arcificiall Lines, 
or Lines of the Whole; or thearrificiall Lines, as they are 
conlidered in the generall reaſon of the ſaid arcificiall 
Dimenfion (or Reaton of the Whole ) they giving the fides 
of the equal] Squares, and Cubes, QC. of Figures (and 
fo their tuperficiall and fold contents accordingly) imme- 
djarcly in Incegers (and decimall parts) of the prime Ra- 
tionall Line, ot the nacurall Meaſure appointed ; which the 
particular Lines do give(tor the moſt part) mixtly in Ince. 
vers and compounding, partsand particles rogether (or in 
Integers avd parts primaty, ard ſecondary) and fo we 
mult come at laſt co the Arcallcontentin the former Mea- 
ſure, by way of reduQtion from thoſe Parts, as aforeſaid. 
But yer however; for the variety of operation and Art, 
3n this kinde of Menſuration, I thcught it would not be 
amiſſcto wanife(t thus much concerning this latter way; 
that ſo the ingenious Reader that ſhall pleaſe to exerciſe 
himſelfe (practically or experimentally) in this artificiall 
way of meaſuring, may (by comparing the effeRts or re- 
ſults of the genezall and particular, or ſpeciall reaſon there- 
of together, both in the extr:&tion or produRion of the 
artificial] Lines themſclves,& alſo in the faid two ſeyerall 
wayes of working by them ) receive a more full fatif- 
faRion 
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fa&ion , and the thing it felfe be accordingly confir. 
med. 

And now ſeeing that the aforeſaid parts of Meaſures 
given, ate various (as in q rantity Geomertricall , fo ufually 
in quantity Arithmeticall) according as the Meaſures 


| themſelves are in magnitude various 2 therefore I ſhall 


firſt and principally proſecute our ſaid fpeciall or partiall 
Reaſon of the artificiall dimenſion, and that chiefly in re= 
lation to the firſt, or more generall acception or confidera- 
tion thereof , (namely, for the producing of the artificiall 
Lines, as they are conſidered in the general! Reaſon, by 
the parts of rhe Meaſure given (or the prime artificial 


| Lines by che ſecond, as we have differenced or diſtinguiſh- 
| edthem firſt of all, in Quantity diſcrere, or in the Number 
| of their meaſure from the naturall Line , according as the 


ſame is underſtood , either without or with the foreſaid 
kinde of parts.) 

And this I ſhall accordingly lay down in three ſpe- 
ciall Theoremaricall Propoſitions (contained in the ſecond 
partof this Work) anſwering to the three principall Pro» 
blemaricall or praRticall Propofitions beforegoing (laid 
down in the Figures porcicularly handled in this firlt Part, 
namely the CIRCLE, SPHEARE, and CYL1 Ns 
DER , together with the CoNE) and which will ge- 
nerally ſerve for all other ordinate or regular , and regular- 
ike Figures whatſoever, for the like occaſion (according 
to what Inoted at the beginning.) And thei laſt of theſe 
only 1 ſhall demonſtrateor illuſtrate by Number, as being 
ſuſficienc for all, though indeed there needech no mannerof 
demonſtration or illuttration of any of them, they being all 
ſo yery plain and perſpicuous. 
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Containing the moſt artificial and 


expeditious practicall Dimenſion , of all 
righr-linedordinate or regular, and 
regular-Jike Figures in generall. 


Sr cr. l. 


! Propoſing the foreſaid Dimenſion 1n all right- hand 
regular Planes or Superficies 7 generalt : 
And demonſtrating the ſame particu- 


larly intwo of the firſt of them. 


THEOREME JI. 


Exhibuing particularly, the fore mentioned Lines for the 
QOuadratrre of aCircle; from our particular or ſpecie 
all grouna an reaſon be fore declared. And conſequently, 
the Lines for the like d1menſion of all rctli'me or angular 
oramate Planes m general. 


A222 F the Diameter of a Circle equal to the Qua» 

x FA/ drat from the Parts aforeſaid, of the Rationall 
*Y Line, be found ; The ſameſhal] be the reſpe- 
SA Qiive Line of Quardature, according tothe 
Parts * And thereaſon between thar, andthe 


correſpondent or congruall Terragoniſmall Line, according 
| ro 
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tothe whole Meaſure will be ſuch as the reaſon between the 
Parts, and the Whole ; which 1s as the reaſon of their 

Squares. And thelike for the Permherie. 
Nd theſame Reaſon holderh (as aforeſaid) in all other 
ordinate,(or inal angular or reailine regular)Planes in 
general; astheequilateraland <quiangular 7r:gon, Pentagon, 
Hexagon, and all ordinate or regular Polygons whatſoever, 
in reſpe& of the (eyeral dimenſional lines belonging,to them, 
and by which they may be propounded co be thus artifici- 
ally meaſured ; as their Diametral, Diagonal and perime. 
tral or Lateral lines, &c. Of which Figures, we will bere 
praQically demontirateour artificial Dimerfon (as alfo the 
natural, by way of metrical comparifion) in the two firſt of 
thoſe hete particularly named, to wit, the Trigon,and Fene 
zagen, (according as we did firſt of all in the only oblique. 
line or curvilive orJ10ate Plane, namely the Circle;) and the 
rather alſo, for that theſe two do concur to the compoſition 
of four of the fivc famous ordinate plain Bodies, (or five an- 
gular or reQiline regular Selids) commonly called the Plato- 
»:ical Bodies, namely, the Trigon,to the T erra-edron,Otta- 
ecron and Ficoſa-edren ; and the Pextagon tothe Dodecas 
edrow. Ard then I (hall next of all after, (peak briefly ſome- 
what in the like kind, concerning the ſecond angular or 
rightlined regular Plane, (which goes to the compehition of 
the other ordinate plain Body named Hexa-edron ) called 
ſpecially and peculiarly (by way of exccllency above andfo 
diſtinRion from all other quadrargular and quadrilateral 
Planes) by the Greeks, T67pdywGr, and Tergdywrer, and 
by the Larimes more diſtinRtly, Quagr ates ,anu Ouagr atum 
And ſeeing, that the fides of the atorenamed Figures in gene- 
ral, arechiefly conſiderable, being the only proper natural 
linesof dimenſion pertaining to the,as bounding inS&inclu- 
ding their Area's,(they being conſidered ſimply & _— 
J 
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ly in themſclyesalone, as ſuch Figures; without any further 


* Circumſtances) and ſo are only apparent of them{elves natu. 


rally in any materiate - thing coming under the form of any 
ſuch Figure, to be meaſured ; which the other linesof di= 
menſion aforeſaid uſually are not, (according to what I 
noted formerly inthe Diameters of the Circle, Sphear, Cy- 
Hinder and Cone, )as being indeed no proper, natural, or eſ- 
ſential parts of the ſame, but only adventitial, adſcriprieial, or 
accidental, (as it were) as happening to them after they are 
made ; being uſually adſcribed to them by Geomertricians, 
as helps chiefly, for the obtaining of their Area's (in'any 
Meaſure aſſigned) afterthe naturalor vulgar way of mea- 
ſuring ; which being once bad, theſe lines are again of no 
account ; and ſo are uſuaily drawn in tooks, obſcurely, by 
ſmal pojnts or pricks only. Therefore I will here demon. 
fcace the dimenſion of the two forenamedFiguresovly from 
their fides. And indeedtheſe Figures in general, ſhould be 
rather denominated from" their fides, as it were from the 
Cauſe, then from their Angles, as from the effe&s: for ſoa 
Triangular Figure is defined by Exclid, E1.1. def. 20 &c. 
from its three fides ; whereupon it migh: better be called a 
Trilater, ot Triplcuron, (asfrom the Cauſe) then a Trian- 
gle or Trigon (trom the effeQ>) as Rams ſpeaketh hb. 6 
Geomet. E1. 6.) eſpecially ſeeing rhat three ſides withthree 
angles, arthn no wiſe reciprocal, orconvertible. For a Tri. 
angular Plane, may be quadcilatera), quinquilateral 8&czas 
Ram thereſheweth and alſo Sehol. mathemat. l:b. 6.bur 
a trilateral Plane cannot be quadrangular, or quinquangular 
&c. But ſeeing Cuſtome and uſe hath cakenup the name 
ef Triangle for Trilater ; and ſoof all other the like Figures 
from their angles rather then from their ſides; chereforewe 
may moſt conveniently here retain their Appellations ac- 
cordingly, but inthe Lateral ſence. And ſo now firfito 

Te! : F demon=- 


74 


1 


| 


J00 = 


4,d,6,and, 4,c, the Sides 4,6, and 4, e, will be che Hy- 
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demonſtrate the artificial dimenſion of an ordinate Ttigon, 
and that by its fide only ; Suppoſe here again, the former 
common Rational Line, AB; and co thisT would foac- 
commodate another Line, asthatthe fide of an Ifopleural 


or Iſogonial Trigon, being meaſured thereby ; 
its Quardrat ſhould be equivalent to the Area 
of the Trigon , meaſured by the Line AB. 
Now the length of this other Line, Tfind (ac- 
cording to the reaſon of the precedent Theo 
reme and alſothe general reaſon of Meaſure be. 
foreſaid) to be A B 1:52; (orfurther in a decu.. 
millefimal partition, it wil be AB 1.5197 fere, ) 
which is here the Line L M, divided as the 
prime Line A B. Then let the fide of ſach a 


Trigon be A B, 13.00 ; So the Diaretral or 
Perpendicular-line thereof, will be found by 
E 1,p. 47, andalſo by E 6. p. 31. robe AB, 10. 
39. For ſeeing thatin the Iſopliewron or Iſagen,. 
4, b,c, the Perpendicular «, d, biſeRs the lame 
into two Orthogons , or retangle Trigons, Viz 


'  potenuſal 
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als (ſpecially fo called) of the ſaidewo ReQane'e: ; 
a_—_ ——_ ſeyerally, 144, being diminiſhed by the Po- 
wer, of the leſſer containing fide of the right angle, viz, bd, - 
ore, d ; (being ſuppoſed' A B6,00) viz. 36, there will re- 
main che Power of thegreater and common containing fide, 
a, 4,108 ; whoſe Root irrational, (A BJ10.39 &c. isthe 
greater and common containing fide, 4, d, tought for, or the 
Perpendicular (of Altitude) of che [ſoplerren : with which 
will be foundto accord the Trigonometrical calculation of 
the ſame. For ſeeing that ina plain or reQtiline Triangle, all 
the 3 angles are equal to:twdb fight angles, by E 1.p. 32. the 
Angle of the Iſoplenron, or Tſogon, in general, muſt needs an- 
ſwer in meaſure to a Sextantcf the Circular Periphery des 
ſcribed from any angular point, according to either fide of 
the Trigon abour the angle, as the Radius ; and thereupon, 
the ſide oppolite to,or ſubtending the ſame ang]e, muſt by 
conſequence, anſwer to, or ſubtend the fame Circular or 
Peripherial arch;and fo isthe Hexachordou(as I may briefly 
term it)or rather Hetfto-chordon orche chord Hex agonall of 
the ſaid Circle , as being the fide of the inſcribed ordinate 
Hex agon & thereupon the Circle it ſelf, Hexachordal, And 
ſo the fide of the Trigon in general, muſt ſubtend the double , 
arch of its exaQly ambient Circle,(the fidesof $ Tris, being 
indeed the Swbtenſes or Chords of their oppoſite Angles, viz. 
of the Circular or Peripherial arches which do compaſſe 
thoſe Angles,& aretheirdoubletMeaſures) and conſequent- 
ly, is the Tri=chordo# (48 it wete) ot tather Trito-chordow, 
or Hypo-aia-rrite, of the ſame Circle ; being the Hypotemuſe 
Inſeript, or Chord Trigonal tiefeof 2 che ſaid ambient Circle 
being Trichordal. Whereypon, (the [ſop!:uroy, or Iſogon, 
being biſeRed into ewo Orthogonials, by its Perpendicular, 
© | asaforefaid)it followeth, according to the teaſon of the " 
EGS L 2 COn 
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gonom. /ib. 3. reRtiline Triangles in Poriſcus , and more 


AXiOm. 2. Conte 
ſe. 1 and 3. 
And Trigo- 


particularly , Conſe. 1, and 2. thereof ; 
and ſo by the third ceneral Propoſition (or 


nom. Briran, like Axiom) concerning the ſame, in T rigo- 
lib.z. par.1.cap. wometria Britanica; moſt plainly, and brief- 
2. Prop. 3.and 1, (eſpecially with help of the artificialor 
4. pe4 Logarithmical Numbers) chus ; 


ard 5. 


As 4,4,b, ot a,d,c, 99*—To, cocoooo Rad. 
to 4b, or 4, c, 13 
So 4bd, or acd, 69 * 9,9375306, S, A. 


— 5. 


to 4d, 10.3923 GC nn. I,0167118. 


þ 


1 


Or again, bythe ſamereaſor ; 


As b,a,d, or cad, 30 ====9, 6989700, S, A 
to b,4, or c 4, 6 oO o, 7781512 

So abd, or acd 60 = 9,9375306. S, A 
to 4d, 10-3923 


=> 1,0167118. as before. 


And 
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And other wajes alſo may the ſame be found out ; either by 
Sines alone, orby Sines and Tangents together, according to 
Axiom. 1 Pl aver Pitiſc. and Confett. 1 and 2. And Prop. I, 
andz. Planor. in Trigon. Brit. and more particularly cop, 
4, before cited, prob1.1. 2.3. But this way of working is the 
moſt plain and yulgar. 

Now the Diamerer or Perpendicular of the Trigon ,ad, 
10-3923 being drawn into the ſemi-baſe (or ſemi-6ide) þ d, 
or cd, 6 ; there reſulterh;the Area of the Trigon (according 
to the reaſon of E 1.p.41.)62.3533.Or the ſameTrigonal A- 
rea will alſo be produced, by comparing each fide ot the Tri- 
gon ſeyerally, with the ſemi-aggregate of allthefides, and 
then infolding the ſaid ſen:i-2ggregate and the difference of 
each fide thereto, continually togecher ; for ſotheR-or qua- 
drate of thetotal Reſult, ſhall be che Area of the Trigon 2 
As; 


TheSide 12 Sce upon this 
The 3 fides together 36 kind of Trian- 
_— gular dimenſi- 
The half 18 ' on (or Geode» 
The difference of each fide - g, gf, r. /*> 35 Ram 
thereto igny 
I Particular produR I08. theor. 9. bur 
6. dif. 2. more eſp cially 
: — the reaſon 
z Particular produR 648 thereef demon» 
6. dif. Jo rared by bims 
_— m fine lib. ult. 
3 Or total ProduRt 3888 Scbol. mathe- 
— mat. 
Root quadrate, 62.3538 &C-+ 


agreeing exaRtly with the Trigonall Area found before. 
fo ON | Now 
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Now the fide of the Trigon, putA B, 12.00, being mea. 
ſured by its proper Line of quadrature  M, will be found 
thereof bur 7.90 fer, whoſe Quadrat is 62-4100 fere, for 


the Arca of the ſoplenrow, which exceedeth thettue Ares, * 


in thefraRion-parc, only 562 ſquare-centeſms, wiz, 562 
parts of 10000, or in more yuls:r terms 7p fere, of the Line 
A Bſquared. And if the Line L M be made 1000 parts ; 
then the fide of the Trigon will be found thereby, 
7.896, which ſquared, will give 62.346814, forthe Trigon. 
al Area ; which wanteth now of the true Area, found by 
N both the former ways , 62-353829, only 

as wuch , as will make in vulgar terms, 
vis fere of the Line A B ſquared , as 
being the Meaſure aſſigned. And the very 
ſame Area willbe artificially produced by the 
Q0- Perpendicular or Diameter of the Trigon ; a 
Line ofmeaſure being accordingly ficted there- 
unto ; which will be found by thereaſon of the 
foreegoing Theoreme, &c. tobe of the intire 
lk prime Rational Line in general, .1.3161 fere, 
(whichis Vgq 3)ſuch as is here the LineN ©, 


tb] 


5 
I 
1 


So according to the Line A B. 

< The artificial Dimenſion of Triangles in 
Þ- general, 

Ter And here onr artificial Menfuration, may 


be applied to any other kind of Triangle, ei- 
80+ ther regular-like, or altogether irregular, (as 
I may term they) viz.. Iſoskelan or Skalene, 
g2-!. forthe finding of their areal contents ; butt 
I will be in a way ſomwhat different from that 
too |_ ofthe regular or Iſopleural and Iſogonial Tii- 
O angle; /being indeed according to the yulgar 
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or natural way of meaſuring,)viz.. in that, as there the A. 
rea is had immediatly by theonly ſquaring of ſome one di- 
menſionalline of the Triawgle, as the Sideor Perpendicular, 


| &c. andſothe ſame is the Quadrat thereof in Quantity a. 
| rithenetical or meaſure numeralthere it will be the ReQtangle 


made of the whole Baſc and Perpendiculart r(aSit is 
nacurally and really:the half of that ReQangle by E.1.p. 41. 
before cited ) which two lines, if they happenat any time- 
tobeequal, thev will the Area be produced underthe form 
of a perfect Quadrat, from either ofthem, as that of an Zſo- 
plexron, or regular Trigon ; ſeeing that the ReRtanglemade 
of them bath, is no other then the exact Qradrat of eitherot 
chem ſingly : And fo therefore, after this latter way may an 
Iſoplexran al{ohe artificially meaſures,the way being general. 
And this reſembles the 9rnficial dimenſion both folid and 
ſuperficial of regulewhhke Solids, as the Cone; and allregu. 
lar- baſed Pyramids, &c. and ſadiffcrech from-chat particular 
and peculiar dimenſion of the ordinate or regular Triangle 
(andot all ather regular Planes)as the dimenſan of regular- 
like Solids doth:from that of Solids exaQty regular z And 
ſo, asthe ſolid contenr of any oblique, Scalene, cr inclined: . 
Coneor Pyramid, &c. is obtained both. naturally and arti- 
ficially, as that of a right, upright, or IſoskelanConear Py- 
ramid &c, (as was. (hewed before in the dimenſion of a. 


Cone, and ſhall be afterwards in the dimenſion of Py- 


ramids) So is here the ſuperficial content of any oblique 
Scalenal or irregular Triangle obcained (as well artificially 
as naturally) like that of an upright or Ioskelan Triangle 
by any (ide thereof, pur as the bale, and the perpendicular 
let fall fromthe oppoſite angle thereto, whether that fide 
need tO be continued our or produced, or not; ſceing that e- 
yery Skalene Triangle is equal roan Ifoskelan, haying the 
{ame 
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fame baſe and perpendicular of altitude, (or they being con. 
Ritured upon the (ame baſe,or equal baſes, and in the ſame 
Parallels, as Exc/51, and his interpreters doſpeak) by E 1, 
p- 37-and 38. as every oblique or Skalene Cone and Py. 
/ Tramid, &c. is equal to a right, or Tloskelan Cone and Py. 
ramid, upon the ſame (or equal) baſe, and of the ſame alci- 
tude, by the reaſon of E. 12, p. 11, and 14. beforecited in 
the Cone,&c. and p. 5. ard 6. afterwards in the Pyramids, 
&c. And now the Line of meaſure,for the performing of this 
latter or general artificial dimenſion of T riangles, wil be the 
fame with that, which was noted formerly for the ſuperfi« 
cial dimenſion of a Cone, by irs fide and bafial Periphery 
ropether, viz.. of the Rational Line in general, 1.4142, &c. 
vq 2. And herethe proportion of the natural Meaſure to 
the artificial, in the ewo forenamed lines of a Triangle to- 
gether, will bethe fame with thatin the forcſaid Conical 
dimenfion ; viz. I. ro ,7071 &c. Vq ;. Butindeed ſeeing 
chat the Areaofany Triangle may be obtained as readily in 
| 2 manner bythenatural Line ot mealure, or common way 
of meaſuring,as by this latter kinde of: artificiall Line, or 

| artificial way of Triangular dimenſion 2 (according 

to what I noted eyen now about the fame. ) Therefore I 

(hal preſſe this. point no further , then what is only for ya- 

rierty of Artand operation inchis kind. 
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| and thereby the Area, but 240; and which Fix. ib.Gcom. 
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CUppoſe nextthe fide of the ordinate Pentagon, AB CDE, 
to be the ſame with that of theordinateTrigos beforego- 
ing, (as from the Rational Line A B,) 12.00; then the rrye 
Area thereof, will be found, 347.7487 &c. and not 240, as 
RamW makes it, ſhewing the Geodefie (a$ he termsir) of 
ordinate Polygonsin general, and particularly of an ordinace 
Pemagon, whoſe fide is 12 ; Where he makes 
the Ray of the inſcribed Circle, (which in Raw. Geom. 
this pentagonal Figure, is F G) to be exat- = _ wor : 
ly 8, (and conſequently the Ray of checir- fi Epi- 


tame Rams. 


cumfcribine Cucle FC or F D, Juſt 10) And Ovont, 


from him P. Ryff alfo hath in his Epiromy praRt. cap. 24, 
of Rams > And ſo Orontines Finews alſo | 
meaſures this Pentagon; and thus they take it one fromano- 
ther (as Raw from Fibers, and Ryff from Rams) withe 
out any further examination 3 And hence they givethe faid 
Pentagon, abfoluce ia all bs Numbers. ay w 
ee 
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deed, the fideof an ordinate Pentagon, being 1 2, the Ray 
of the inſcribed Circle, wil be truly, 8.26 fere ; and the Ray 
of the'circumſcribing Circle(which here we need not) wilbe 


I0.2T fere, and ſo the Pentagonal ares will beex:Qty (ts ' 


ſquare centeſms) 247.7487. All which we ſhall here de. 
monſtrate Trigonometrically. For ſeeing that an ordinate 
Pext agonis a Triangulate, conſiſting of, (or reſolvable into) 
five <qual and like Itoskelan or equicrural Trigons, meeting 
vertically inthe center of the Pentagon, (or of its circum- 
ſcribing Circle) and ſo whoſe Baſes are the fides of che Pex. 
ragon, and whole ſhanks are Raies of the ſaid Circle ; ſuch 
aS 18 the Triargle CFD ; the vertical (or Centrical] ) 
angle, F, will anſwereto a Fifth of the ſaid circumſcribing 
Circle's circumference,as being meaſured thereby; which the 
ſide of the Pemtagon CD (as the baſe of theIſoskelan Tri- 
gon) ſubrending, the ſame is conſequently the Perpra-chord 
{as it were) or Hypodia-permpte of the foreſaid Circle, as the 
Hypotennſe, Inſcript, or Chord Pent agonall thereof ; the ſaid 
circumſcribing Circle being Pentachordal. Which 1ſoskeles 
being biparred or biſeed mto two Orthogonials, v+wwC G 
F, and D GF, by itsperpendiculas F G (which is a Ray of 
the inſcribed Circle, as aforeſaid) whoſe Hypctenuſals (ſpe- 
Cially fo called) F C, and FD, as the two equal fides of the 
1ſoskeles , are ewo Raies of the Pextages's circum(cribing 
Circle, as aforeſaid ; the ſemi-baſe cf che 1ſeckeles, C Gor 
D G, 3s the lefſer containing fide of the right angle inthe 
two ſoreſaid oxthogonial Trigons ; will be 6 (as being the 
ſcmieſ{ideof the Pertagen) and he Angle CFGor DFG, 
willanſwer to a Terth of the forefaid ambient Circle's cir- 
curnference, as being halfe the yercical angle of the 1ſocheles 
CFD; andſoconſequently,the bafial or greater acuteangle 
FCG,orF DG, will be the complement of the other two 
angles to a Semi-circle(according to E.x.p. 33Jorthe Com- 
 plemenc 


—— 
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plement of that other acute angle to 2 Quadrant z and here- 
by the perpendicularof the 1ſosheles F G, as the perpendicu- 
lar let fall fromthe center of the Pentagon to its fide, (orthe 


| Ray ofthe inſcribed Cucle) being the thing next to be in- 


quired , will be found, And therefore in the reQtavgle 
Triangle, CGF, or D GF, ſecing all the angles are given, 
rogether with the leſſer containing fide C Gor D G ; the 
oreater and common containing fide F G required, will be 
had theſerwo ſeveral ways following:and firſt according to 
Axiom.2 Pl anor, Pitiſc.and Prop.z Trigan.Bris. &c, before-= 
cited, moſt eafily and readily by Logarihmo-trigonometti- 
cal ſupputation, or artificial Trigonometry, thus ; 
As CFG, or DFG, 36%———9,7692189. SA 
to CG, or DG, 6, — 0,7781513. 
So FCG, or ftp 54% ——9; 9079576. SA 
to FG, $.26 fere, viz. $_____ 
8. 25829 &c. c —0, 9168902. 


A. 


TTL TITTIES 


= Af 
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Or ſecondly ; ſeeing that in areRi»line reangle Triangle, 
any fide may be put for the Radius of a Circle, by Axiom. 1 
Planer. Pitiſc, and Prop. 1 Planor. Trigonom. Brit. There- 
fore in the foreſaid ReRangle CGF, or D GF, the leſſer 
containing ide CGorD G given, being put as Radius ; 
the greater (and common) containing fide, FG ſought for, 
will ( by the foreſaid Axiom , and Prop. 2. Plenoy. Tri- 
$ou. Brit. ) be the Tangent of its oppoliteangle FCG, or 
FDG ; Whereupon it followeth accordiogly, in chis Tri. 
erical Reaſon ; 
AsC G, or D & ——To, ooo0000. RB. 
7 ne 10,1387390, T A, 54% 
Ss CG, or DG, 6— 0,7781513 
to FG, 8.258 fc, ©, 9168903 « before. 

Which beiog infolded}with the ſemi-perimeter ofthe Pex- 
tagon, A BCG, 30, there willreſule the Area ofthe Pewta- 
gov, 247.7487, a5 T aid at firſt. Or thefaid FG, as the per- 
pendicular of the foreſaid Iſoske/esC F D , being infolded 
with the ſemi=fide of the Pentagon,C G or D Gas the ſemi- 
baſeof the [ſoskeles, produceththe Areaof the [ſoskeles, C 
F D, 49.54974, &c. which augmented by the number of the 
compoſing Ifoskelan Trigons,producerh the total Pertages, 
347-74%7 &c, as before ; and which is moſt readily and 
accuratly obtained by Logarithmical numeration, only by a 
fawple compoſition of Numbers, thus ; 


F G, 8.258 &c,——0,9168903 
CG, or DG, 6-——0, 7781513 


Or 


{ſockeles CF D, 49.5497 Oc. 7, 69504162 apgree. 
g — — — _ ©, 6989700 A 


Pentagon, 247-748745 $3, 3940016; aggreg- 
Or 


Pa 


«gular Planes Or Super ficies, 3; 


* 
% 
=y 
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Or, according to the firſt operation, more b; tefly thus ; 


FG, 8.258 &c. — 0, 91689037 
ABCG, 30 — , 477 


Pentagon, 247.7487 &c,—2, 3940116, «s before. 


Now for a trial of this dimenſion artificially, by a Line 
for thequadrature of an ordinate Pet agen by its ſide, being 
herethe Live P Q, whoſe quantity I find (by the reaſon of 

the foregoing Theoreme, &c)to be of the Rational Linc A B, 
| (defeRiyely) 0.7624 fere, the ſubduRtional ſegment being 
A B,0e2376 fere,and which Line being divided inlike man- 
ner ; theſide ofthe Pentagon, ſuppoſed A B 12.00,meaſured 
thereby , will be found, 15.74, which ſquared, yields 
247.7476, tor the Area of the Pemtagon , which differeth 
from thetrue Arca (deficiently) only 11 ſquare-centeſms, _ 

I10 
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11 of Tooo0o, which in more vulgar terms, is 
P hardly ſo much as 2, of theLine A B. (as 
] the Meaſure giver) ſquared ; And thisfrom 
T a centeſimal partition only of the artificial 
2 I on of _— gb which 1s as near the 
o-- ruth, as need be deſired, | | 
: | Now as tothe Radius of the circumſcri- 


wel bing Circle, which Ram & the others be= 
— forenamed,do make exaQly 10,(though here 
65- we makeno uſe thereof, yet for the truth's 
70. ſake) we will demonſtrate the fame to be 


Wiz 10.21 feze, thus : And firſt in the reQangle 
: Triangle C, G, F, or DG Fatcreſaid ; the 
- Y leſſer acuteangle CFG or DFG, and the 
4 - lefler fide about the right angle, viz. C G or 
| D G (as the ſemi-fide of the Pentagon) 
fubtending the ſaidacute angle, as the right 
Sine thereof, being fir of all given : the Hypotenuſe F C, 
orF D, being the Ray of the ambient Circle, ſought, will be 
found chus, 


As CFG, or DFG, 36% <0, 7692187. S A. 
to CG,or DG, 6 0, 7781513. 

So CGF, or DGF, 999—10, 6200000, R. 
woFC,oFD, 10.21 ſera, 
viz. 10.2078 Fo —— I, 0089326. 


Or again ſecondly in the ſame Triangles, the greater a- 
cuteangle FCG, or FDG (being half the Pentagonal) 
2ngle) andthe greater and common lide about the right an- 
gies, wiz. FG, fubrending the two. faid equal acute angles, 
teing only firft given ; the Hypocenuſal fide, F ©, or FD, 
rQuired, will be had thus ; 

A 
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As F CG, or FDG, 54 9, 9079576 SA 
to E G, $.25829 &c 0, 9168902 
So FGC, or FG D, 90t Io, CO00000 R. 
to FC, or FD,10.2078&c. 1,0089326, 45 before. 


Oc again, thirdly, in either of thefajd reangle Trian- 
oles, where the foreſajd greater acute angle being only 
known, and the leſſer fide about che r1ght angle, iz, CG, 
or D G, and the ſame pur as Radius ; the fide ſubrending 
the right angle, 2:z,F C, or F D inquired, wil be the Se. 
cant of the ſaid greateracute angle, FCG, orF D G, (a5the 
oreater and common fide about the right angle, andthe 
common Subtenſe of theſaid two acuteangles, v:z. F G, 
was ſaid before in the like caſe, tobe the common Tatgent 
of the ſame angles) whereupon it followeth in this 7rigano= 
metrical Analogie ; 


As CG, or D G===t0, 00coo00, R. 
to CF or DF —=10, 2307813, Sec. 54% 
So CG or DG, 6— 0,7781513. 

CN —1, 0089326, as before. 

Or fourthly, in either of the ſaid ReRangles, theleffer 3= 
cute angle C FG, or DFG, being only given, and the 
orcatercontaining fideof the right angle, 262. F G, and the 
ſame put for Radius ; the Hypotenuſal F C, or F D, wilibe - 
the Secant of the faid Ifler acute angle, (as the lefſler con= 
raining fide C G or D G will conſequently beche Tangent 
of the ſame acute Angle.) Therefore ut tolloweth ; 
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1Tof Ioooo, which in more vulgar terms, is 
hardly ſo much as ;;, of theLine A B. (as 
the Meaſure given) ſquared ; And this from 
a centeſimal partirion only of the artificial 
L ineof meaſure, P Q, which is as neat the 
erruth, as need be deſired, | 

Now as tothe Radius of the circumſcri- 
bing Circle, which Ram ,& the others be= 


forenamed,do make exaQtly 10,(though here | 


we makeno uſe thereof, yet for the truth's 
ſake) we will demonſtrate the fame to be 
10.21 feze, thus : And firſt in the reQangle 
Triangle C, G, F, or DG Fatcreſaid ; the 
lefſer acuteangle CFG or DFG, and the 
lefler fide about the right angle, viz, C G or 
D G (as the ſemi-fide of the Pentagon) 
fubtending the ſaidacute angle, as the right 


Sine thereof, being firſt of all given : the Hypotenuſe F C, 
oF D, being the Ray of the ambient Circle, ſought, will be 
found chus, 


As CFG, or DFG, 36 <9, 7692187. S A. 
to CG, or DG, 6 
So CGF, or DGF, 999——10, 0200000, R. 
1oFC,or FD, 10.21 fere, 
Viz. 10.2078 Cc. 


0, 7781513. 


£r,0089316. 


Or again ſecondly in the ſame Triangles, the greater a- 
cuteangle FCC, or FDG (being half the Pentagona! 
2ngle) andthe greater and common tide about the right an- 
gies, wiz. FG, fubtending the two faidequal acute angles, 
teing only firft given ; the Hypocenuſal fide, F C, or FD, 
rQquired, will be had thus ; 


A) 
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As FCG, or F DG, 54" 9, 9079576 SA 
to EG, $.25829 &c — 0,9168902 
So FGC, or FG D, 90t Io, 0000000 R. 
to FE CT or F f j 10.2078 Tc 1, 0089326, 4 before. 


Or again, thirdly, in either of thefaid reAangle Trian- 
oles, where the foreſaid greater acute angle being ooly 
known, and the leſſer fide about the right angle, wiz, CG, 
or D G, and the ſame pur as RaGius ; the fide ſubrendi 
the right angle, v1, FC, or F Dinquired, wil be the Se. 
cant of the ſaid greateracute angle, FCG, orF D G, (asthe 
greater and common fide about the right angle, andthe 
common Subtenſe of theſaid ewo acuteangles, vez. F G, 
was ſaid before in the like caſe, to be the common Tatgene 
of the ſame angles) whereupon itfolloweth in this 7rigano- 
metrical Analogie ; 


As CG, or D G>===10, 00co000, R. 

to CF or DF —=10, 2307813, Sec. 54% 
So CGor DG, 6— 0,7781513. 

CER —1, 0089326, as before. 

Or fourthly, in either of the ſaid ReRangles, the leſſer 2= 
cute angle C FG, or DFG, being only given, and the 
greatercontaining hdeot the righc avgle, viz. F G, and the 
ſame put for Radws ; the Hypotenuſal F C, or F D, wilibe 
the Secant of the faid leſſer acute angle, (as thelefler con= 
raining ſide C G or D G will conſequently beche Tangent 
of the ſame acute Angle.) Therefore ut tolloweth ; 
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As F G To, 0000000 
to FC or: FD —— 10, 0920424, Sec. 36% 
© FG, 8.258 &c. .— ©, 9168993 


< DG” £ x ,0089326, As before. 


Or fifthly and laſtly, in the [ſockeles C F D, where all the 
ﬀngles and che Baſe C D (as thefide of the Penta on) being 
known ; the (ide of the [ſoskeles F C or F D ought for, 
will be obtained by the moſt common T rigonometrical 
operation, thus ; 


At CFD, 729 "<< 9,9782063. S A. 
CD, 2 CH? 2 Gs. 
SeCDF, or DC F, 549, 9079576, S A 


toCFor DEF, 
10.2078 Oc. © 7, 0089335, 4: before. 


Now the Radius of the circumſcribing Circle, viz. F C 
cr F D(to which AF is equall ) being theſe five ſeyerall 
ways foundout, to be 10.21 fer? ; the ſame with the Ra- 
dius ofche inſcribed Circle, viz. F G found before, 8.26 
fere, willmake up thetotall Diameter or Perpendicular of 
the Pentagon, viz. AG (which is the altitudethereof )ro be 
18.47 fere ; whichaccording tothe accompt of Ramsr,and 
the other Authcrs before named, would be cxaQtly 28. For 
that here you may oblerye by the way, how that in all ſuch 
ordinate Planes,as haye their angles and fides in an uneyen 
or unequall number (and fo the angles andthe fides feye- 
rally are not exaQtly oppoſite one to ancther;that iv,engle to 
apgle,and fide to fide, but contrarily, (as the T rigen, Penta- 
Lon, Hepragon, Hennea=gov, and thelike; the Diameter is 
compoſed of the ſemidiamerersofthe Circle ET 


Ul 


CE” em —————— 


_, = WY 95 Y TB ay ww YVy<i om tr WV wy YT 


Part I!Il. regular Planesor Superficies, 8g 
and inſcribed 2: And inall fuch ordinate Planes, as have 
their angles and Sides inan eyenor cqual number, (and ſo 
the angles and fidesſeyerally,are direRly oppolite oneto an- 
other, that is, angle to angle, and fideto ide) as the 7 atr 4- 
gon, Hexa-you, Ot a-gon, Deca- gon, and the like ; theDi- 


- ameter is no other then that of the circumſcribing Circle, 


And fo by theſe Diameters may the areal contents of theſe 
Figures be obrained artificially as by cheir ſides, according 
as I noted at firſt; z For ſo the artificial Line of meaſure for 
ſquaring of an ordinare Pentagon by its ſaid Diameter or 
Perpendicular,will be found (by the reaſon of the foregoing 
Theoreme, &c.) to be of the prime Ratio- | 

nal Line in general, 1.1732 fere. And from . The artificiall 
the premiſſes it appeares, thatif che Diame- gr wy. poo 
ter of a Circle be meaſured by any of the ar= yaa ee 
tificial Lines pertaining tothe Diametersof anof an ordi- 
the latter kind of ordinate Planes here men- nate Pentagon 
tioned, the Quadrac thereof ſhall be equal ro Þy it's Diame- 
the reſpeRiye inſcribed Figure ; where, by robedion 
the Diameters, are mcant their argular Die ge. 2 
amcters, or longer Diagonals paſſing be- 

eweentwo extreamly oppoſite angles, through the Center 
of the Figure ; whereas there is to be underfiood another 
Diameter, paſſing beweentwo oppoſite ſides, through the 
Center, (and to which is equall in the Hexagonthe line paſ- 
fing between the ends of the two oppoſite ſides, and fo ſub- 
tending the Angleof the Figure, and which is more peculi= 
arly and ſpecially called the Diagonall-line, or Diagonie of 
the ſame Figure) which is no other , then the Diameter of 
the inſcribed Circle ; And fo by this other Diamerrall line, 
may the ſaid Figures be allo artificially meaſured as 
before, by Lines of Meaſure appropriated thereunto 31 And 


| therefore, if the Diameter of a Circlebe raken thereby, the 


N Qua- 
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Quadrat.thereof ſhal be equal to the reſpeRive circumſcribed 
Figure : And foalſo may theſe ordinate Polygonal or Poly. 
pleural Planes in general, be artificially meaſured by their 
ſhorter Diagonal-lines, which ſubtend their angles ſingly, 
(andareequal, neither to. the diamerers of their Circles cir- 
cumſcribine,nor infcribed,nor compoſed cf both) &are more 
peculiatly calted their Diagonialsor diagonies ; and which 
is it} the-Hexegoyn, the Side of its inſcribed Trigon; in the 
Oft agon,thefide of the inſeribedT er agon;& inthe Decagon, 
the fide of the inſcribed Pextagon , &c. And which fort of 
line igdrawn'and handled (among others) in thenext Pen- 


tagonal figure, ſer forth for the dimenſional proportions ina | 


Pentagon. And ſo the artificial Linc for the quadrate dimen. 
fion 7 po orginate Pentagon by its ſajddiagonie, or angular 
Subtenſe, willbe of the prime Rational Line, (in the gencral 
Reaſonof Meaſure) 1.236 fere, 

As forthe ſecond ( or intermediate ) ordinate or regular 
Plane, namely , the Tetrago®, (or rectangle [ſeplenron, or 
regular Parallclogram ) there can be no readier way for the 


. meaſuring of the ſame, then the yulgar or natural way; by 
{quaring irs fide, taken by the-prime Rational Line 2 Butelſe 
the ſame might be artificially performed by the diagony of 


£9, 


diagonial thereof, And ſo whereas the diagonyof the Terra- | 


_— 
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Lon, is naturally double in powet, to the fide thereof , by the 
Teaſonof EI. p.47.and allo E. 6. p31, before cired ; hcre it 
will be made artificially, equal (immediatly ina, and fo th 
| power, according to Quantity dilcrete) to \ 
the Side, taken naturally, or by the natural Thedimenſion 
\ | Lineof meaſure. Ando the antficial Line Jt * Tetragon 
| | of meaſure forthis purpoſe I finde (2ccording _ ale __ 
x to the reaſon of the prececent Theoteme | argficia'l Lire 
&c.) to be of the Rationa! Line in general, for performing 
| 1.4142 &c. viz: Vq2. (which wasnotedfor the lame, 

two leyeral dimenfions before, namely one in 

| | theCone, andtcheother of Triangles in general) which Line 
, | being divided as the form:r, and fo the Diagotin! cf this 
r | Figuretaken thereby, it will bc tqund'to agree with the Side 
| | thereof, taken by the prime or nathral Rational Line; and fo 
being ſquared , mutt nreds produce the ſame [uperficial 
Content 2 And therefore it appeares hence, thatIf the diae 
merer of a Circle be taken by this Line, the Square thereof 
ſhall be the meaſureof the inſcrihed Q1adrat 3; Whereas the 
Square of the d1amecer, is naturally, really, or geometrically, 
the circumſcribed Quadrac, 

And thus haying demonſtrated the dimenſions of the 
three firſt ordinate, Planes, geometrically, inevery reſpe&t 3 
we ſha next cf alldeliyer the ſame purcly arithmerically, by 
way of proportion, as we haye extracted them in all che ya- 
riety thereof chat may be ; ſome of which may be of fingular 
uſe, notonly for the moreeafie and ſpeedy ſuperficial dimen= 
fion of theſe Figures fimply, according to the natural Meaſure; 
but alſo for the ſol:d dimension of the Pyramids raiſed or 
y | conſtituted upon them (and ſo conſequently of the foreſaid 
e | five plain, or reQtline regular Solids, after the natural and 
r | vulgar way of meaſuring them, which is the moſt difficult) 
Þ | astothe ſpeedy diſcoyering of the ſemidiameters of the Cir- 
cles 
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clescircumſcribed ro their Baſes ; and ſo thereby, and by the 
Side of the Pyramid together, the Axis or Altitude of the 
fame; as I ſhall ſhew in the next Se&ion ; like as I did 
before, for finding the Axis of a Cone, And firſt therefore for 
Linear Proportions (as I may term them) or Proportions of 
Linear dimension, in the ordinate or regular T r4gov. 


£ circuwſcribing (4.0.) 557735 Vg + 
aS 1. to 
| | inſcribed (0 .) 2288675, 
I The | 
Side(a,c | And foro the}. £,8660254 Vqz 01,75. 
or 4,#)is | diameter or 1; 
to the £ Perpendicular | 
Raie of | (a,s.) 
the Cir- | 235 Leto 
cle, | Andvice-ver-'| If 
] ſa,che Perpen- | 
{dicular (a, #) | 
[]is to the Side 
'L(a,c,or 4,5) 4 Tr.1547. 


Part II. #nthe ordinate or regular Trigon, 93 


NS:de(a,e, or as,) 1.73205 V93. 
2 The} Raie of the inſcribed >as 1 ed 

Radius Circle (0, #,) : 

of the | 

circum- 


{cribing | And LE 
" 


0. 5 dupla. 


J1- 5 ſubſcſqumats 


ter a. 


Circle(a, [ to the Diameter 
0) 15 to or Perpendicular 
the CL (4,n) 

< Side(a,e, or a, i) f 3.4641 
3 The | Ray of thecirum- 

Radius ſcribing Gre 
ofthe in- | (4,0,) 

ſcribed I 
Circle (0, | And foto the Per-| 
u) is roj pendicular or dia- | 
the i meter(a,u) 


| 
A T.to, Iz. ſubdwp'a. 
| 


q | ſub:rip!as 
Whereby1 it appeares, that the Radius of the circum{cb= 
ing or containing Circle, is 5 of the Trigonal Perpendicular 
or diameter, and the Radius of the infcribed or contained 
Circle is; of the ſame, and which is farther manifeſt by £. 
p18, | 
Secondly, for ſuperficiall Proportions in the ordinate 
Trigon; or Proportions of ſuperficiall dimenſion 2 


4 The Qua« F Side [on tothe Trigon J . 4330127 
drat of the Diameter Sitſclfe, asSt.to @ 577 35-vV9;» 


Which latter, is the ſame with that of the sideto the Raieof 
the cixcumſcribing Circle, 
| And 
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P 
And contrarily ; 
5 The totall TrigonJ Side 2..20940T a 
zs to the Quadrat of. as eto di 
its Diameter, 1.73205. V9.3 © 
And foconſequent]y. - 
Side, iS to the side of theQ 658027. 
eTheS  CQuadrat equall to 
Diameter,” theTrigon,as I. toG .7598 36 fer. 
Next for the like proportions in the ordinate Pemtagon; 
and firſt in reſpe& of Linear dimension ; ; 
' Ray ofCcircumfcribing (a.g br \85065« | 
. the * 
[ok WP (8b) tf .68819, 
x. The And ſoto the Diameter or Perpendicular of the 
fide of the} Pentagon (a. h,)as 1.to 1-5 3884. 
Pentagon 
(@b.) is ro | 
the 3.Tl 
; | dius 
+ Diagomall , or the Subtenſe of the inſc) 
pentagonall angle (b.e.) * cutting * Fluſſat, Circ 
the Diameter by extream and E1-16. rn. 
mean proportion Jas1.to 1.618034 Þ*** - 
IL fere. 


'Part IT. 


4.The Ra- 
dius of the 
ambient 

Circle (a. 
g.Jis ro the 


3.The Ra- 
dius of the 
inſcribed 
Circle. ( Y 
bh.) isco F 
tie 


l 


'& 


inthe ordinate or regular — 
ſ Side ot thePentagon,(a.b.) —W. 
Ray of the inſcribed Circle,(g.b.) w «gogoI7 


| (And foto the Pentagonall Diameter (4.h.) as 
T, to 1.8090T7.) 


| Pentagonall Diagonie , or angular Hypotenuſe 


CL (6:e-JaST. to 1.908013: 


Side of the Pentagon, ( a,b.) C9 3085 
I 


Ray of the ambientCircle, (a.g.) to I .236068 


[14 1 


( Andſotothe Diameteror Perpendicular (a«h.) 
aS Is tO 2.236068) 


. Diagonal or Hypothenuſal(6;e.)as 1.t0 2.351147 


4 The 
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Side (4b. ) 25 I» t0-649839- 


L.1< 
| A” circumſ. (4.g.) Fas .552786 
& TheDi- Fas of che One $ 3 


to 


-—» | inſcribe (g.b.) 44721 | 
b,). 
15 che (of which two circular Raies it is compoſed.) 


qPencagonall Diagony (b.e.) as I tOI95 1462. 


And to its creater portion or ſegment (f. þ.) 
{being parted by the ſaid Diagonall or Hypothenuſall, ac. | 
cording to extream and mean reaſon, as aforeſaid) as r, to 
«618034, and to its leſſer portion'( a. f.) 2s 1. to .381966: 
which ewo ſegments are Algebraically or Coffically, the ir. 
rationall Aporomies, V15 (or 1.25) —17 (or «5) for the 
greater ſegment; and 1; (or I.5) ---v1; (or I.25) for the 
kefler ſegment ; according to a Coflicall invention of the 
faid _ ſegments, agreeing exactly with the Trigonome- 
trical). 


ma 


Itrat 


C ; Part II, in the ordinate or regular Pentagon. 97 


ie 


5. Thel 


Diago- 
nall or 


g—— 


c (a,b) as1.t0.618034. 


Ray ct\ circumſerib. (a.g.)ZasJ «52573 t 
I the T, 
Circle C inſcribed, (g.h.) Ytog «425325 
And foto the Diameter, (a, h) as 1. to 
+905 IOFGo 


| And to the greater ſegment thereof (f, h) 
(as being divided by the Diagonall, according 
toextreamand mean reaſon, as aforeſaid) as I, 
- » 587785 


| And tothe leſſer ſegment of that diviſion 
' or partition, (a, f)as I.to . 363271» 


Which two Diametrall ſegments, are Coflically the 


Ittationall Apotomies V1, 1306 35 &C =—0, 475528, 
O 


for 


mcre 


r 
lf 
| 
| 


—_ wa” 


[ 


Ray of the Circle 


g— 
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for the greater ſegment; and 1. 426584 &c. — y 1 
»I 30635 &ce for the leſſer ſegment, according to a Co. 
ficall compuration of theſe rwo ſegments, which we find 
roagree exaRtly with the Trigonomertricall, as the for. 


Patr IT, 


Which Pentagonall proportions before-going, (thoſe of 
the Diagony being ſecluded) would be according to the 
Dimenſion of the toregoing ordinate Pemagon, by R aww 
&c, exaQly rational! in the leaſt terms, thus ; 


' circumſcribing, as 6to5, 
ſeſqwiquinta , ( which is 
decuwally irrationall, 1. 
co ,$323333 infinitely, & 


defeRive.) 


4 


| Rive.) 


| inſcribed, as 3 to'z, ſeſqui- 
} altera,(which isdecimal- 
ly irrational, I. to . 66666 
&c. infinitly , and defe- 


|| And fotothe Diameter, as 3 toZ, ſubſeſ- 
quialtera (which is decimal 
OI. 5, (or integrally, rationa 


ly irtationall 1. 
l, Ioto I 5, de» 
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Radius of the inſcriþed Circle, as 5 to 4, ſeſ- 
2. The | quiquarta, (which 1s dechwally ireviiawekt f 
Radius 1 © +$ (or incegrally, rational), 1oto 8, defici 
of the © 
circum]. { And conſequently to the Pentagonall Dj- 
ſcribing ameter,as 5 to 9, ſub-ſnperquadriquinta, or 
Clarks ſubſuper quadripartiens- quintas » (which is 
tothe | dectmally irrationall, x.to 1.8 (or — 
{ rationall, Ioto 18 deficient. #:; 


And ſo the Radius of the inſcribed Circle, to the 'faid 
Diameter, as 4 0 9, ſubanpla-ſeſquiquarta, (which is'de- 
cimally irrationall, 1. to 2.25, (or integrally rational, 
Iooto225)and exceſſiveor redundant. ) 

By which the reciprocal proportions may þe had by 
inverſion of che exmes | And here the proportion of the 
Pentagonall Diameter ca the fide, wilbe the fame with 
that ofihs fide to the Rate of the inſcribed Circle, before 
noted , 21z.. 3to 2 ſeſquiahera. 

Then econdly in 4 to ſuperficiarie Dimenſion, the 
Pentagonall proportions/will be exaftly, as folbweth. 


1,TheYLaterall 2:sco the Pen-C1+ 720477 
Qua» Diametral>tagan it ſelfe, $0.7 26543 fers 
drat £Diagonial Yas x4to 0+ 657164 ferz 


And mma 


2.The Penta-CLaterall » 581234 
gon is to the4Diametra] Sas 1.to#1. 37638 
Diagonial 


Quadrat I, 52169 


OA And 


«A 


4 


Diagonia 


J 
|; 
| | 
I | ro the 


Y. The : 
Quadrat | 


SU. omar” V 
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And fo, 


gt_—_— 


ſ 
1 
( 


i| Pentago 
1 it ſelfe, 
| aS Io, to, 


U— — — — 
—_— 


+85237» 
«810656. 


Side is tothe Side of Qr. 31167. 
3. The4Diameter >the Pentagonal) 
IYQuadrat,as I.to 


Which three laſt Proportions are the moſt preciſe and 

xoper Tetragoniſmal termes of an ordinate Pentagon ; 

t chiefly che firſt of them. 

And which ſuperficiall Proportions ( ſecluding thoſe ſor 

/ theDingony) would be, according to the former Linear 

Proportions, deduced from the foregoing Pentagonall dis 
menſzon of XK am, &c. intheſe Terms ; 


ſ Laterall I fr. 666666 infinitely,& | 
F | defeRive; being in vul- 


2 
gar terms, as T.to 1,,01 


] 3. [#h=ſwper-birertia, or 
| ſub-ſuper-bipartiens- 


tertiary. 


| $740740, infinitely, & 
 exceſhye ; being more 
| vulgarly, Ito;-, ſuptr- 


| ſeptu-partiencovigeſs- 


[45 ; which is very 


neer ſe[qui-tertie in the 
feaſt rermszit being ſu» 


i 
—— — 
, Oo O——_— 
> w_crgentt wn DAaAne 
ppp 
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Cen- 


AVE 
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Contrarily ; 


SLaterall ; | C.6.70r in::graly,1 oro 
| | | 6) exc:fhve;being more 
I; | | yul2arly,rto} , ſuper -ba- 
| | i tertia, 1%. ſuperp rite 
q ent 5+ 

2. The |] _, 

Pentago | | 42S Io toJ} 

ro the | | 1-35,(ot orally >; 
| $35,(or integrally, 100 

Quadrat | | to 1 25,) defective; be- 
[{' | | ing 1n vulgar terms, as 
'1 Diame« ſ 1toI;!, ſub -ſuper-ſepta- 
real - Cpartiens-Vigeſimas. 

And fo, 

3+ The -Side wto the Side of the Yr. 29099 deficient. 

Penta- EPenc gona]ll Qua- 

oonall.C Diam, \ drar, as 1. to . $6066 redundaur. 


But the former or Linear Proportions are erronious ; 
Therefore, the !atter orſuperficiall. 
Then as for the Proportions of dimenſion in the Tetya- 
Lon ; there be onely theſe ewo conſiderable ; viz. 


I. The Side is tothe Diagony (or circumſcribing Cit- 


Cle's Diameter) as x. to 1.4142, &c. y.2. (which is the 
generall Linear or Scalar Number, forDiagonial Quadra- 
eure, noted before) 


O 3 2. The 


1: 
i 
| 
| 
{ 


102 The dimenſion of reftiline 


. 707T £0. 


70 7I 4c. 


Of. 
*%&% 
Oo 
DV 


T»o000 GC 


L-CCOO WC. 


AndVice-verſa. 

2.The Diagony is to the Side,as the diameter of a Cir- 
cle to the tide of it's inſcribed Quadrat, noted formerly in 
the dimenſion of a Circle ; viz.1.to.7071, &ce V 58 

And ſo 1sthe fide to the ſemi-diagonie, (or the circum- 
ſcribing Circle'sſemi-diameter.) 

And here,aSthe ſide of the Tetragon, is the Terrachord, 
or the Chord tetragonall of the circumſcribing, compre- 
hending, or containing Circle,(as ſubtending a Quadrant 
of it's Peripherie)So is the Dijagony,the like Chord of the 
Circle deſcribed out of fome angular point of the Tetyagen, 
according to the fide thereof, as the RaCius; vsz.. the Cir= 
cle deſcribed about rhe diaconiall Quadrat ; the ſaid Dia. 
gony being then the Side of the Terragen inſcribed; And 
fo thoſe Circles are Tetrachordall, 

And here we may take in by the way, another kind of 
rexragonall Plane, yery variable in reſpeR of it's angles, 
but regular-like, (as I may term jr) being equilateral], 
though 


7 
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though notequi-angular, called Rhombas, 
being the onely obliquangle equilaterall &gncernin 
Par allelegr am, and which therefore is a the Sm 
Q-adrat,as it were,diſlocatedin it's Terms, of a Kbombua. 
or compreſſed in the angles , as Rams 

ſpeaketh {ib. Geomet. 14. el. 7,8, and ſo is 2 Triangu- 
late, conſiſting as 1t were, oftwo e£quall and like iſoskelan 
Triangles, meeting upon one common baſe; And jf the 
Tria::9les happen to be equi]: terall, equjangular,or exaCt- 
ly regular ; then will the Zhombes be artificially in che 
nature of an exaRt Quadrat,as that kind of Triangle is,and 
ſo all ocher recular Planes artificially are : and fo willad. 
mit of thelike artificiall, or quadrate dimenſion, by it's 
fide, (or by either of the Diagonall-lines which may be 
drawn in it, and ſo by which it may be reſoived into 4 e- 
Quall and like rectangle Scatenons ; the lefler or obtuſe an- 
gle- diagonall, whichis the common baſe of the ſaid ewo 
[ſopleurons, being equall to the fide of the Rhombus, as 
being a (fideof it's compoſing ordinate Triangle) :ccording 
to an exact Quadrature. And the artificiall Line for this 
particular XKhomball Dimenſion, will be (according to 
the reaſon of the foregoing Theoreme, &c.) of the ratio- 
nall Line 1 generall. 1, 0745 , &c. 

Therefore for Examples-fake, Suppoſe a Xhombus were 
oivento be meaſured, w hoſe fide is found to be the ſame in 
meaſure with that of the foregoing equilater Triangle, 
which was pur of the RationallLine intirely, 12.00 ; and 
the Diagonall paſſing between it's two obtuſe angles, or 
ſubtending therwoacute angles, is found to be equall with 
the f1de, whereby che Xhomb is thus biſeed into, (or is 
compoſed, as it were of) two cquall equilaterall Triangles, 
the Arcaof which Triangle was found naturally,62. 3538, 
a 
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and which therefore dcubled, gives the true, naturall Area 
of the Xhomb, 124. 7076. Now the fide of the Rhomb, 
T2. 00, being meaſured by it's proper and peculiar artificiall 
Line of quadrature, ( centefimally divided) will be found 
IT. 17 fere, whoſe Quadrat is 124: 9689 fere, for the A- 
rea ofthe Rhombus, agreeing very nearly with the true one; 
and which will be by the like Line of quadrature for an 
ordinate Trigon, 124. 8200 fer, the ſide of the forelaid 
Triangle being formerly found thereby, 7. 90 fere, and ſo 
the Arca,62, 4100 fere, But ifthe ſaid Line of Rhomball 
quadrature be milleſimally divided, then the fide of the 
Khomb will be found thereby 11.167, which ſquared, 
yields 124. 701889 for the Rhomball area, which now 
wanteth ofthe true Areg, viz. 124. 707638 (being the 
double of the foreſaid Triangle, viz. 62, 353829) oy 

avout 
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about 59; of the prime Rational! Line ſquared : as ir ex- 
ceeded the ſame before in the centefimal operation, 

fo much as; of che ſaid Live ſquared; and which Area 
will be by the foreſaid Line of Trigonall quadrature, (in a 
millefimall partition.) Ia4. 693628; the content of the 
foreſaid Triangle itſelf, being found thereby, 62. 346814. 
Andfo the Area of this Rhowb produced by the Line 
Trigonall quadrature, comes notfo near the true Areq, as. 
thar which is produced .immediately by the Line of 
Rhomball quadrature it ſelf. 

And by the artificial Line for the dimenfion of Trian< 
oles in general,oay the Area of aty Rhombus be obtained, 
it's two diagonal-lines-being . meaſured thereby ; for ſo 
the reangle Parallelogram reſulting therefrom, ſhall, be 
equall to the Rhombas ; as the Reftungle of thoſe ewo 
lines, is naturally and really double to the Rhowb;or-the 
Khomb is half the Reftavgle made of thoſe two. lines,” be- 
ing meaſured by the natural} Line of meaſure ; v/%. the Re- 
fiaexple from one whole Diagonall infolded with half the 
other. Ang thus alſo may be artificially obtained the Area 
of any Rhomboides or Tr apezimn. 
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Setting forth the Dimenſion, both ſolid and ſriper- 
ficiall, of regular-baſed Pyramids in gene- 
rall, and their Compounds : And de- 
monſtrating the. ſame particularly 
in the three firſt kinds © 

of them, 


tificiall Dimenſio in the threefirti recti- 
line or angular ordinate Planes :n\ partie 
cular ; namelythe Trigon, Tetragon and 
| Pent agon,Simply in themiſelvs, (bur chict« 
ly the Trigenand Pentagon,as bring in them, only requi- 
Site) and ſo conſequently che like Dimension of all ordi- 


n — 
_ EZ - 


nate polygonall or polypleurall Planes whatſoever, by the 


ſame mertricall reaſon : We ſhall next proceed to the like 
Kind of dimension in them, as in order and relation to ail 


Pyramidall Bodies, both prime or simple, and compound, . 


(as I may ſoſpeak )or Pyramids, and Pyramidartes, as be- 
Ing their Baſes : or the dimensjon of theſe Solids, being 
founded, (as it were) conſtituted, or ereed upon ſuch 


Planes; and fo denominated from them accordingly, as I | 


have ſaidbefore. And this I ſhall particularly ſhew in the 
three firſt ſorts of Pyramids, conſtituted or raiſed upon 
thethree firſt Planes before named ; and more _ 
or 


& Nd now haying ſufficiently ſhewed cur ar- | 
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for that, as thoſe three Planes doconcurre ſuperficially, to 
the composition, (or to the ſuperficiall composition)ofthe 
five famous ordinate Bodies, or reiline regular Solids, as 
I ſaid before ; namely, the Trigon, to the Tetrahedvyon, 
Oftahedron, and Excoſahedyon ; the Tetragontothe Hex - 
ahedron, and the Pentagon to the Dodecaheadron : fo the 
three kinds of Pyramids ereRted or conſtitutedupon them, 
do concurre in like manner(ſolidly, tro the compoſition, (or 
to the ſolid compoſition) of the ſaid five Bodies, as I ſhall 
ſhew particularly in each of thew, 

And ſeeing that of all the kinds of Pyramids (which 
may be asinfinite in number, as the Figures, for their Ba- 
ſes, upon which they are raiſed and conſtituted, and fo 
from which they take their ſpecial denomination,as whe. 


| ther the ſame be trigonall, tetragonall, pentagonall, or 


howſoever polygonall, and ſo the reſpeRive Pyramids be 
denominated acccordingly) there is but one kind exaRtly 
ordinate or regular, and fo is ſpecially and peculiarly, (for 
the excellency thereof) called T ety aedron, and by Exclid, 
fimply by the name of Pyramid, in E 13. p.13 ; itconfi- 
Ring of four equall ordinate Trigows compaRt together by 
ſolid angles (by E 11. d. 26) whih thereforeare innumber 
ſuberiple che plain , ſuperficial ,or Trigonal angles conſti. 
tutingthe ſame,(ſothat to the conſticution of one ſolid an= 
ole, do here concurrethree ſuperficial angles ; and there-= 
fore thisfolid angle is contained under two plain right atte 
gles preciſely, and ſo is; ofa folid righr angle, as it's com- 
poſing or bahiall angle is; of aplainrightangle) andſothe 
angular lines, or ſharp edges, called the ſides of the Pyra- 
mid, (made by the connexion of the fides of the ordinate 
trigonall Planes) are in nnamber, ſubduple the trigonall 


fides conſtituting the fame) And fo any one of the ſaid 
P 3 Tri- 
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Trigonall Plates may be put forthe Baſe of this Pyramid, 
and chereupon the ſolid angle oppoſite thereunto, made 
by the inclination, connexion, or concurfion of the other 
three like Planes, (according to their yerticall angles) (hal 
be thetop or yerticall pointofthe ſame ; between which, 
and the Ccnter of the Baſe, ſhall be adjudged the perpen- 
dicular altitude , (or the Axis) thereof : We ſhall fir 
therfore ſhew ourjartificial dimenſion(both folidly& ſuper- 
ficially) ofthe firſt kind of Pyramid, inthe firſt of the fore- 
faid five regular Bodies, namely the Tetrahedron ; and 
that by the Sideof the Baſe, (which is the generall fide of 
this Body) in anſwer to the foregoing quadrate dimenſion 
ofanordinate Trigon by it's fide) and the Axis toge- 
ther;w hich we ſhall compare with thenaturall or vulgar 
dimenſion, according as we haye done in all the Figures 
beforegoing ; whereby the ſame may withall be under- 
ood by ſuch as are yetcolearn. 

 Andtherefore firſt for ſolid dimenſion ; Let the fide of a 
Tetrahedronbe of the Rati- 
onal Line in general, 12. 
00 (whictris alſothe fide of 
the baſe) ſo the trigonall 
Planefor the Baſe, wil be 
(as was found before in the 
dimenfion of an ordinate 
Trigon) 62.3538, Now the 
Axis, or altitude of the Te- 
trabedrums (arid fo of all 
The di- right or —_— rs wane, 
ments o'at!i- having regular baſes) is had geometrically 
UF aged, (in Ver manner Jas was former 
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ſhewed for the Axisof a Cone, according to E. I.p. 47, 
8c. ir being the greater containing fide of the right angle 
in the reangle Triangle made by the Axis of the ſaid Py. 
+ 4id,and the bafiall Ray, (which is the ray of the Circle 
circumſcribing the ordinate trivonall baſe) for the lefſer 
containing fide ; and by the fide of the Pyramia, being the 
Hypotenuſe tothe right angle, in the Center of the Baſe 
ſo that the Axis ofthe Pyramid isthe fide of the refiduall 
or differentiall Plane, (taken quadrately) berweerthe La- 
rerall Quadrat ofthe Pyramid, and the Radiall Quadtar 
of it's Baſc : which laſt Quadrar, (ſeeing chat the fide of 
the baſe, as being the fide of an ordinate Trigon, is treble 
in power to the Ray of the Circle circumſcribed to- the 
bale, by E. 13.p.12) will be here found 48; by which the 
laterall Quadrat ofthe T etr abedrums viz.144,being dimt- 
niſhed, there will remain the Quadrat of the Axis, 96; 
(Viz 9 127 7 fere) whoſe Root, irrational} or ineffa. 
ble, 935, or rather (according to 2 deciwall extraGtion of 
thequadrate Gnomon) 9.7979, &c. (whereas the ocher 
is decimally,bur 9.7994, &c.)is the true Axis or Akitude 
of this Tetrahedron : whereby it appeareth, that the S1Ge 
of a Tetrahedron is potentially ſeſquialter the Axis of the 
ſame; and fo E 14. p. 31. Or again, ſeing that the Side of 
the Tetr abedron is to the Diameter of the ambiente Sphear, 
potentially ſub-ſeſquialcer, becauſe che Diameter is po- 
rentially ſeſquialter the fide, by E 13.p.13, before cited; 
(and fo the Diamerer of the ſaid S pheare is potentially 
quadruple=fſeſquialter to the ſemidiameter of the Circle 
circumſcribing the Baſe of the ſaid Pyramid inſcribed,) 
therefore the Diameter of the ſaid Spheare-will come 
forth here potentially ,216; whoſe Root tetragonical, irra- 
tional or inexplicable, is yulgarly 14355, which is by deci- 
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mall reſolution, 14,6896 &c. or the ſaid Root is more 
eruly,by immediate decimal produRtion of the gnonomical 
additament, ot additionall Gzomzon, 14.6969, &ce for the 
Diameter ofthe ambient Spheare ; whole ſubtriple dou- 
bled, viz. 9.7979, &c.is the altitude of this ordinate tri. 
conall or Tetrahedrall Pyr amidzexaRtly as before ; which 
then being conjunRly compounded with the ſubtriple cf 
the baſe, v1z.'20.7846, &c.or the whole baſe with the 
ſubrriple of that, viz. 3.26598, &c. there will reſult the 
ſolidity of the Tetr ahedron (co cube-centeſmes of the Ra. 
tionall Line, by a ſufficient extenſion or produRion of the 
two forclaid terms of conſolidation) 203.646753fere. So 
thata Pyramid, is naturally the ſubtriple of a Priſme, ha- 
vine the ſame Baſe and altitude, by E 12.p. 7. as a Cone 
15the ſubtriple of a Cylinder, of cqual baſe and altitude, by 
E 12. p. x0. andtherefore if you triple che ſaid Tetrahe- 
drum, you wil have a Priſm, of an ordinatetrigonal baſe, 
2ccording tothe ſaidE 12.p.7,beivg in content,610.940259 
fere, and fo of the ſame baſe and altitude with the Tetra- 
hedrum. 

And though a Cone do ſomewhat reſemble a Pyramid, 
and a Cylinder, a Priſme ; yet a Cone cannot properly be 
called a Pyramid (as fome do call it)nor a Cylinder a Priſ- 
me ; they being not plain Solids, rifing from a rectiline or 
angular Baſe ; but various, or variable. gibbous Solids, 
ris10g from a curviline, obliqueline, or circular Baſe; 
but yer a Cone may be underſtood to. comprehend in it's 
felfe, any kind of Pyramid ; avd ſoa Cylinder ro compre- 
hendany kind of Priſme; their Baſes being the Circles 
circumſcribed tothe Baſe ofthe Pyramid or Prilme, and 
fo their whole Bodies circumſcribed to the whole Pyra- 
midox 7riſme,viz.their concaye ſuperficies juſt touch- 

| ing 
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ing the angular lines, or the sidesof the refpeRive Pyra- 
mid or Priſme inſcribed. And contrarily, may any Pyra- 
mid be underſtood to coprehend or include a Cone, & any 
Priſine a Cylinder; the reRiline Planes of the Pyramid and 
Priſm , jull couching the conyex Supetficies of the inſcri- 
bed Cone and Cylinder, {and fo the angular os re&ilice 
baſe of the Pyramid and Pritm, compleatly circumſcribed 
to the circular baſe of the Cone and Cy linder,) according 
tothe nature of Mathemarical Inſcription and Circum- 
ſcription, as you may ſceir fully fer forthin £44-4.1,2;3,4,5, 
6, tor Superficies; And E,11. d. 31 and 32, for Sc- 
lids. 

But now to the main thing in hand, to wit, the ſohd 
dimension of the. foregoing Pyramid, according ro our 
artificial and comperdicus way (as before in the Cone)and 
here,by the side of the Baſe,& the Axis,or 
line of alcitude; the artificial Line of Mea- The arriviciall 
ſure for which purpoſe, I fiad (according _ for the fo- 

| L - id dimenſion 
to the reaſon of the 3%. Theoreme, &c, fol- ; . Trigonall 
lowing) to be of the prime or natural Ra= Pyramidby the 
tional Line in general,r.9064, fer c; which fide of ir's baſe 
being duly let off therefrom ; the $ide of andirs Axisor 
the aforelaid Tetrahedrum's Baſe (put na- In «y-" 
turally 12. 00) will be fourd thereby,6.29, mw 
(in acentesimallpartition) whoſe Quadrat is 59.564, 
for the arcificiall baſe : Andthe Axis or Altitude of the 
Tetrahedrum, found geometrically before, 9.7979; &c. 
(which according to a centenarie ſolution of the unit, or 
of the Rationall Line, is 9.80 fere;) will be found by the 
foreſaid Line, 5.14, forthe artificiall Axis ; which being 
wholly infolded with the whole Baſe, will produce rhe 
reangle regular-baſed Profmie., or Parabelipipedum, 
203 « 


112 The dimenſion of Part II, 


203.359474, ſor the artificial (olidity of the Tetrabedram, 
which differeth from the true, natural, folidity , viz. 203 


.646753, (by way of defeQ)not ſo much as ; of the prime | 
' Rationall Line cubed, or 3 ofa cube-unit. And by a fur. | 


ther ſolution of the two Lines of Meaſure, (v4. the naty. 

rall and artificial Rationall Line} the difference will be | 
found much lefle, according to what I have faid, and alfo | 
plainly demonfirated in allthe precedent Dimensions, | 


Now for theſuperficiarie dimension 
I i yr of this kind of Pyramid; if it be exaQ- 
W972 Ba ” ly ordinate, as the Tetrahedron, then 
trigonal Pyra- One ofthe Planes being had, the whole 
mid, Superficies is easily had, by the quadrus 
plication ofthat Plane: As the Plane 
of the foregoing Tetrahedrum, being found by the natu- 
ral Dimension , 62.3538 ; the whole ſuperficies wil be 
2.4944152 : And which may beartificially obtained by ei- 
ther of the Lines for the quadrate dimension of an ordi- 
nate Trigon ; but nioſt readily and properly, by that for 
the Side. As the $ideof this Tetrahedrum being 12, wil be 
found by the Line of Lateral quadration of a 7 rigoy, 7.90 
fere (as before the side of the Trigon simply) and fo the 
Square thereof, 62.4100 fere,for the Plane of the Tetrahes 
drum ; and the quadruple of this, is 249.6400 fere, for 
the total ſuperficies thereof ; which exccedeth the for- 
mer,or true ſuperficies, not ſo much as 5; of a ſquare- 
unit, or Integer. 

But if the Pyramid be nat exaRly ordinate ; then ought | 
the ſuperficiesthereof to be considered firſt, and moſt pro- 
perly, as that ofa Cone, called Conicwn, which I noted | 
formerly in the Dimension thereof ; to wit, withour the | 
Baſe ; ro which muſt afterwards be added the baſe, - 

make 


————— 


= ww ww 5 ew- 


ee re ee en ne ener anne 


Part]I1. regular-baſed Pyramids, exc 113 


make up the whole Superficies. For fo indeed the true 
Pyramidall ſaperfice (what Pyramid ſoeyer it be) is moſt 
properly to be eſteemed; it _ comprehended in a re- 
angle Plane arising from the ſemperimeter of the Baſe, 
andthe perpendiculareline of the iſoskelatd, orlaterall tri- 
angular Plane of the Pyramid, which is the alcicudeofthe 
faid Plane, (not the angular line betweerr the Baſe and 
the top, called the $ide ofthe Pyramid, made by the miee- 
ting together of two of the Planes, according to their ſides, 
and ſo is no other then the fide of the ifogkelan Plane) bi- 
ſeRing the ſame into two' retayigle Triangles, upo n the 
fide of the baſe of the Pyramid((which fide is alſo t hebaſe 
of the ſaid iſoskelan triangular Plane; the perpendicular 
falling chereupon fromthe topor vertical! angle, by way 
of biſeion or bipartition)- As here the perpendicular a, d 
of the Triangle #, b,c, | 
repreſenting the lateral 
Plneofthe Pyramid, 

biſeAs -thie fame into 

two reaahgle Trian- 

gles, 4d, and a,d.c, 

righr-engled xt d, be- 

ing the middle of the 

ſide of the ordinate 

Baſe of the Pyramid, 

b, ce, whichis alfo-the'. 
baſe of the ſaid trian- | 
ular Plane a, b;c; but the fide of the Pyrathid is the 
ſame with thiefide of the aid Plane (as noted eyen now) 
viz.a;b, ora, c: and the retanvlePlane made by thar 


| andthe- ſermiperimeter of the baſe, will much exceed rhe 


Pyramidalf ſoperfice before: mentioned ; which we'may 
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conveniently. demonſtrate in the foregoing Tetrahedrum; 
whoſe ſide,or;the ſide. of whoſe Plane, (web, may here be 
repreſented by, 4,6, or a,c,) being put naturally, 12; the 
perpendicular (web may here be a, 4) wilbe 10. 3923,&c, 
(as was found formerly in che ordinate Trigons) Now 
the (ide of this Pyramids baſe (b,c.) being the ſame. with 


the other, (viz. a,b, or a, c.) the perimeter of the Baſe | 


wil be 36, whoſe half, 18, being augmented, by the faid 
perpendicular. (or balfe che. perpendicular, 5 . 19615 by 
the whole-perimeter, 36) there will reſult_ the ſuper ficies 
of this ordinate Tetrahedrall Pyramid, without. the Baſle 
as it were, or of three of the Planes , 187 ..061 4; to which 
being added the fourth <quall Plane, tor the'more proper 
and peculiar baſe, as it were, of the Pyramid,viz.. 62,3538; 
the aggregate wilbe 249. 4152, forthe torall ſuperficies, 
or oe of the Tetrahedrum, ex:Qly as before, by the 
erue, naturall dimenſion. Burt now the reQtavgle Plane 
made of the ſerpiperimeter of the baſe, 18, and the fide of 
the Tetrahedrytn, 12, would be216, for the ſuperficies of 
this Pyramid without the baſe (or ot three of, the, equall 
Planes only) which excceds the former, by 28: 93$6, ard 
ſo being j6yned with the baſe, 62 . 3538. would excred 
the truetorall ſyperficies accordingly. 

Now for a triall of this dimenſion artificially, and that 
by the foreſaid perpendicular-line,and'the Side of the baſe 
of the Pyramid together, whereby the reangle, Plane 
made of them, ſhall agree with the reQangle: Plane made 
naturally of the ſemi-perimeter of the Baſe, .and the ſaid 
kedrall perpendicular, for the true Pyramidall ſuperfice, 
wiz. without the proper baſe : The artificiall Line of 
Meaſure ſpecially ſerving hereunto, I find (according to 
the xcaſon of the 3%. Theoreme, &c+) to be of the _ 
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nall Line in genera!l , deficiently, 0.8165 

fere, (which is Apotomally in Number, Thearrifcial 

according to our generall reaſon of ; Wo DEE the | 
8 ; perficial Di- 

ſure, 1— . 1835 fere) which being {x off —_—_— 

from the {aid Line,and the fide of the fore- rrigonall Pyra- 

ſaid Pyramid's baſe meaſur:d thereby (in mid, by the, 

a centefimall partition ) will be found, Þide of !rsBaſe 

14.70 fere; and the Perpendicular be- OOO 

ing alſo meaſured by the ſame Line, wilibe ;.. jar 40 wo; 


found, 12,73. fere ; which two being ponall Plane, 
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multiplied rogether, there will reſult che (or thealti- 


reQtangle Parallelogram, 187. 1310 fere, —_ of the 
for the Pyramidallſuperfice , before-menti= _ yy 


oned {viz,. without the Baſe) which ex- 
ceedeth the Jike ſuperficies formerly found moſt truly, 
187 . 0614,not fully ſo much, as wil make is yulgar terms, 
7; of a ſquare-unit. 

And thus much for the Dimenſion both ſolid and fu 
perficiall of the firſt kind of Pyramid in generall, whether 
ordinate or inordinate, ſo 2s the Baſe be ordinate 2 And 
ſoinſpeciall, of the firlt of the five ordinate plain Bodies, 
namely, the Tetrahedro»; accordingto a Pyramidall di- 
menſion only. | : 

As forthefirſt kind of Pyramidate, called in penerall 
Priſma,which I have mentioned before inthefirft Part ; 
I ſhall afterwards ſpeak a liecle of the like dimenſion 
thereof, asisof a Pyramid it lelfe. 

Now for the ſecond kind of Pyramidate, Cocerning che 
called in generall a mixt Pohbedron, of Dimenion of 
which fort are uſually reckoned three of A oor 
the ſaid five ordinate Solids, to wit, the _ ni 
Ott ahedron, Icoſahedron, & Dodecahearov, 
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ſeing thatthe ſecond of theſe is made up of the firſt kind 
of Pyramid (but not exaRly ordinate,) in number 20,and 
equal and like, being comprehended under ſo many ordi- 
nateand equal Trigons, as their Baſes, by which they are 
only eminent, their whole Bodies beſides being latent, 
and mecting vertically in the Center of the Icoſahedrum, 
(or of its circumſcribing Spheare) which baſes or trigonal 
Planes being compoſed together by ſolid angles, do there- 
fore comprehendor contain the whole Icolahedrum, ac- 
cording to E, 11, 4. 29, and which ſolid angles (made by 
the connexion orconcurſon of the ſaid Planes or baſes, 
according to their angles) are, therefore in nnmber ſub- 
quintuple the plaine, ſupgrficial, or crigonal angles con- 
ſtituting the lame, (lo that to the conſtituting of one ſolid 

angle, here do concurre five ſuperficial angles) unto all 

which from the Center þf the Body, right lines being 

drawn, the whole Icoſahefirum is thereby divided into 20 

equal and like trigonal. Pyramids, according to what I aid 

before 2 and the argular lines called the Sides (made by 

the inclination cf the faid criggnal Planes accordivg to 

their 


| 
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cheir fades, and ſo equal with the ſame) are in number, 
balfe ſo many as the bafial or hedral ſides. Therefore I wil 
next briefly touch upon the dimenſion of this Body, how 
ro perform the ſame, according to our artificial wayof Py. - 
ramidal Dimenſion before demonſtrated ; as it is vulgare 
ly conceived to be compoſed of Pyramids z For the folidi- 
ty of ane of the ſaid compounding Pyramids being firſt 
obtained (which is the uſuall way of meaſuring «his, and 
alſothe two other ordinate mixt Polyhedrumns the (olidie 
ty of alt the reſt, (and ſo conſequently of the total /coſahe- 
drum) is preſently had, by the vigecuplation only of that 
one Pyramid. 

But now the whole difficulty of this Dimensionof the 
Icolahedrum, (anr! io of the other two foreſaid Bodies) 
consifis inthe inveitigation of the Axis, or lineof altitude, 
of the compounding Pyramid (as it did before in the Te- 
trahedron) if the ſame be quired geometrically (as Groe 
metricians ſpeake) to wit , by firlt having the $ide of the 
ordinate Solid only, and fo coming at leng:h, after many 
tedious and troubleſome operations, both arithmertical and 
geometrical, to the ſaid perpendicular-line of altitude, 
(which is no other then the Radize of the Spheate inſctie 
bed within the plain Solid) which way therefore I (hal 
here pretetmir, as being needleſs for me to demonſtrate ; 
the lame being ſhewed by divers praRicall Authours, 
eſpecially Xamms and Clavizs in Latine ; and more abun- 
dantly in Engliſh, by our Countrey-man , M*. Digger 
long fince, in his learned Diſcourſe of geometrical Solids, 
annexed to his Parromet 754, 25a part thereof; to which 
Aurhours 1 therefore refer the diligent praQizer for a full 
ſatisfaRion in this poynt ; my intention in this place, ke- 
ing only to bring in our new or artificial way ot Pyrami- 
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dal Dimenfon, in the aforeſaid ordinate Bodies, for the 
more cafie and ipeedyobraining of their ſolidities ina 7y- 
ramidal way,the Hexahedror being excepted. And there- 
fore I ſhal here oply ſhew, how , infirum.enrally or me- 
chanically co gerthe ſaid Pyramidall Axis or altitud-, by 
gettingfirſt the altitude of the whole body, (which :3 no 
other thenthe total Dimerient of the inſcribed Spheare) 
being according to what I ſhewed before, for cetring the 
altitudes of Cones and Pyramids in genetal. Therefore, if 
from the ſuperiour Plane of the /coſahed;am,, being pro- 
duced or extended, thatis, from the infericur or interiour 
ſuperfice of any Plane placed uponche uppermott Plane 'of 
the /coſahearum, a perpendicular be let down to the jn- 
feriour or oppoſite Plane or Baſe thereof, in like manner 
produced, that is, tothe ſuperiour orexteriour ſuperfice of 


2 Plane placed under the Icofahedcuin (and ſo,upon which | 


the ſame lyeth) the ſaid perpendicular.line (being accu. 
rately meaſured) ſhall givethe altitude of the whole Ico- 
fahedrum, whoſe half ſhall be the Axis or Altitude of 
the compoting Pyramid ſought for. 

So that the great difficulty in the dimenſion of the Tco- 
ſahedrum, ariting by the foreſaid geometrical inveſtigati- 
on of chis Pyramidall alcitude, is by this means quite ta- 
ken away, andthe thing made yery ealie. Ane therefore 
whenſoeyer you would meaſure an Fcoſahedron (or a 
Dodecabedron, for the ſame reaſon holds in ic for the alti- 
rude) it is beſt to uſe this way; for ſo the ſolidity of the 
{ame wil then be obtained with little labour,eſpecially ac- 
cording coour foregoing artificial pyramidal Menſuration; 
For the faid Axiscr altitude ofthe Icoſahedron's copofing 
Pyramid, beingtaken by the foreſaid artificial Line for the 
tolid dimenſion of a T1gonal Pyramid , andtheſame a 
mute 


| 
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tiplied into the Quadrat of the fide, taken by the ſame 


- | Line; the produR ſhal be the folid content of the ſaid 


| 


compounding Pyramid ; whoſe yigecuple wilbe the foli- 
dity of the total Icoſzhedrum. But how, readily to obtain 
the Ax1s of the compounding Pyramid, both cf this, and 
alſo the other ordinate bodies (where need is) I ſhall af- 
terwards ſhew among the dimenſional Proportions in 
theſe Bodies ; by fir having theſide of the Body, and 
which is very eafily taken, withoutany trouble at al. 

And fo the torall fuperficies of this Solid, wil readily be 
had by the Line for the Lateral quadrature of an ordinate 
Trigon (according as I ſhewed before in the ſuperficies of 
a Tetrahedron) for the fide thereof being meaſured there= 
by, its Quadrat wilbe the area of .one cf the bales or 
Flanes, whoſe vigecyple wilbe the total Iccſahedral ſu- 
perficies. | 

Now for the ſecond kind of Pyramid, | ; 
to wit, the Tetragonal , upon a regular | The Dinenſi- 
baſe, we ſhal next ſhew our artificial di- 2 2 reva- 
menſion thereof, both ſolid and ſuperficial, re Late 
and firſt in the other trigonal ordinate ;jn the 0&abe- 
mixt Polyhedrum, cr the ſecond trigonal dion. | 
ordinate Bedy, called Oftahedrow, feing  _ 
that the ſame is compoſed of two «qual and like tetrago- 
nal Pyramids of <qual altitudes (according to. E.14-po16,) 
mecting intheir baſes, and ſo making one ceammon baſe, 
Which is a Quadrat deſcribed by the Side of the Oftate- 
drum whereupon this regular Solid is comprehended un- 
der twice ſo many equal ordinate Trigons, as is the Tes 
trahedrum , being. compoſed tcgether by ſolid angles, 
w hich therefore are in-number, ſubquadrcuple the ſuperfi- 
clal or trigonal angles conſtituting the ſame, (lo that four 
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ſuperficial angles do here meet to makeuponeſolid angle) | 


And ſo this Body may alſo be cofidered under another py- 
ramidal compoſition,to wit, as compoſed 'of $ equal and 
liketrigonal Pyramids, (according to the number of its 
trigonalbaſes, which ſhalalſo bethe baſes of the ſaid 7y- 
ramids) concurring vertically in the Center thereof (or of 
irs circumſcribing Spheare) like as the' Terrahedron 
(chough that bean intire Pyramid of it ſelfe, and of the 
moſt ſimple kind of all, ro wit, the Trigonal) may be con- 
ceived to be compoſed of 4 equal and like trigorial Pyra- 
mids, (according to its q baſesor Planes) meeting vertically 
inthe Center of its body, or of its comprehending or con- 
raining Spbeare. And fo we ſhal here ſhew the arrificial 
dimenſion of this Body in a pyramidal way, asbringtaken 
in thefirſtpyramidal compoſition, by ſhewing the di- 
menſion of its'tetragonal Pyramid ; which we wil firft 
perform by the natural way of its dimenfion for a confir- 
mation of our artificial way, according as we hayedone in 
all the precedent Dimenſions. 
And therefore firſt (for exawple-ſake ) let the w_— 
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the Baſe of a tetragonal Pyramid, as alſo thetrue fide it 
ſelf of the Pyramid, be of the Rational LT ime in general, 
the ſame with that ofthe foregoing trigonal Pyramid, or 
the Tetrahedron, viz. 12.00: then the Diagony of the 
baſe, (which is alſo the Diameter of its circumſcribing 
Circle) wilbe 16.97 ; and thence, the Axis of the Pyramid 


8.485, as being equal co the ſemi-diagony of the baſe, (or 
ſemidjameter of its circuraſcribing Circle.) For ſeing firſt, 
that the Diagony of the Baſe, is double in power to the 
Side thereof, by E, 1. p. 47, Xc-the power of the Diago= 
ny wilbe 288, whoſe Root irrationa], 16.97,&c. wilbe the 
Diagony itſelf; whoſe half therefore, 8.485, &c, is the ſe- 
midiagony (or Radius of the circumſcribing Circle.) And 
then again, ſeing that the Axis, and baſial \emidiagony, 
as being the two ſides about the right angle of the reAan- 
ole Triangle made bythe ſaid ewo lines, and the fide of 
the Pyramid, are both together but equal in power to the 
faid Pyramidal Side, as being the Hypotenuſal fide of the 
ſaid Triangle, by E, 1. p. 47. before-cited ; if _ 

R the 
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the Lateral power of the Pyramid, viz. 144, be dimj. 
niſhed by the femi-diagonial power, viz. 72; (which is 
Juſt halfthe lateral power,) there muſt needs remain the 
ſame for the power of the 4x: ; and fo the Axis it felfe, 
the fame withche baſal ſemi-diagony, v:z. 8.485, &c, 
which'( ſufficiently produced) being infolded with a rri. 
ent of the Baſe, viz. 43; there wil reſult the true folidiry 
of the Pyramid, {to cube-centeſmes) 407.293506 : and ſy 
half the folidity of an Oftahedram compoled of two ſuch 
Pyramids; which therefore doubled, wil give $14.58701: 
for the whole ſolidity of the ORabedrum. Now for the 
performing of this fimple Pyramidal Dimenſion, by an ar- 
cificial Line of Meaſure proper chereun- 

The arcificialli fo, Which, I find (accordiog to the reaſon 
Linefortheſo. ofthe 3%. Theoreme, &c. following) to 
lid dimenſion be of the Rational Line in general, 1.4430, 
of arerragonal, az, The fide of the Baſe of the foregoing 
{mug A terragona] Pyramid put naturally 12. oo, 
Baſe, andir's being meaſured thereby (under a centefi- 
Axizor Alti- mal ſolution) wilbe tound 8.32, whole 
rude togerher. Quadrat is 69.2324 for the artificial baſe: 
and the Axis ofthe Pyramid, being natu- 

rally, 8.48, wilbe found by the fame Line, 5.88 ; which 
two artificial numbers of dimenſion being wholly mul- 
tiplied together (that is, the whoje baſe with the whole 
axis) there wil ariſe 407.0277 2, for the artificial ſolidity 
of the Pyramid ; which wanteth of the true, or natural 
ſolidity, only 3 fere, of a cube-unit : and this then being 
doubled, wil give, 814.055424 for the artificial ſolidity of 
the Otahedrum, wanting of the true, natural ſolidity be- 
foredeclared, only about 5 ofa cube-unit, which is no ve- 
Tyconfiderable matter, And if the ſaid artificial _ of 
6a- 
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Meaſure be made Io00 parts, and then the Axis of the 
Pyramid, and the (ide of it's baſe, be meaſuredrhereby ; 
they wil produce thefolidity ti] nearer therruth, 

And ifcheſolidity of an OAahedrum be immediatly re- 
quiree; then thetocal Axis or Diagony thereof (which 
1s doubletcoche Axis of che forefaid Pyramid, and ſo no 
other thenthe Diagony of it's baſe, or the Diameter of the 
Circle circumſcribing the ſame, and alſothe Axis or Dia 
meterofthe Sphear circumſcribing che ORtahedron) being 
;nfoided with a trientofthe componnding Pyramids baſe, 
(which is noather then theORahed:on's LateralQuadrar, 
as was ſhewed beforc) or the whole baſe wi:ha trient of 
the aid Axis orDiagonial ; there wil immediatly reſule 
the ſolidity of the ORahedrum : For ſo the true Axis or 


| Diagonial of the foreſaid ORahedrum, 16.97, &c. ſuſfi- 


ciently produced by Radical extraction, or othetwiſe, viz, 
16.97056274 , &c. being infolded with a trient of the 
atorelaid pyramidal baſe, viz.4$. (or the whole baſe 144 
with a erient of the axis, viz. 5.656385424, &c.) there, 
wilimmedatly reſult the true total Ocahedral folidity, 
$14.587012, as before. And fo the total axis or Diagony 
of the ORtahedrum, found by the former arcificial Line, 
(ina centefimal ſolution) 1 1.77 fere, being infolded with 
the foreſaid total common baſe of the two compounding 
Pyramids, produced by the ſame Line, 69.2224; there 
wil alſo immediatly reſult the ſolidity of the Oftahedrurn, 
$14-747648ferz, which comes much neecer the crue ſoli- 
dity, then the former dimenſion ; this differing therefrom 
(now by way of exceſſe) not ſo much as; of a cube-unit, 
or integer, ofthe appointed meaſure ; wich Oftahedral 
lolidity is exa&ly quadruple to the foregoing Tetrahe- 


ſame 
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fame ſide in meaſure. And here therefore it appears in 
brief, that ifche total Axis or Diagonial, and the Side, of 
ah Octahedrum, be taken by the foreſaid artificial Line of 
meaſurefor a Tetragonal Pyramid, and the Quadrat of the 
Side be augmented by the Axis ; the reſulting reQangle 
tegular-baſed oblong Priſm, or Parallelepipedum, ſhal 
compleatly contain the ſolidity of the ORahedrum. 

As for the Diagonial, Axis, or Alcitude of the Ott ahe- 
dron, the ſame may bc allo obrained inftrumentally or 
mechanically, according to whatI ſhewed in the T etra- 
hedron, and Pyramids in general ; and allo for the altitude 
of the Icoſahedron, and Dodec ahedron; the altitude of this 
Body being conſidered according to a perpendicular-line 
comprehended between irs two oppoſite angles, for as 
rmuch as it is compoſed of two equal and like quadrangu- 
Br Pyramids joyned together in their baſes, as I ſaid be- 
OTC. 

As for the ſyperficiariedimenfion of this kind of Pyra- 

| mid which now we have in hand. the 
The ſuperfici- ſame may be moſt readily performed in 
i re the ſame artificial manner as that ofa tri- 
maker? Ang gonalPyramid, to wit, by the fide of the 
the arrificiali Baſe, andthe perpendicular-line of it'stri- 
Line for per- angular Plane together. And the artificial 


forming th® Lineof Meaſure for this purpoſe , ] find | 


_ Ins (acccrding to the reaſonof thefame The- 


baſe, and the Oreme) to be of the Rational Line in gene- 
pzrpendicular | Tal, 0.7071, &c.y 5, which is Apotomal- 
line cf the tri- Jy in Number, as 1.2929 fere) which 


ponall Plane T.jne being ſet off therefrom, and divided in | 


rogether, 
*%S a due manner, and then the ewo forena- 


medLines of che Pyramid commenſurable by the ſame, be 
Accot- 
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accordingly meaſured thereby, the produR arifing by their 
mutual multiplication, ſhal be the ſuperficies of the Pyra- 
mid, (co wit, without the baſe) agreeing with that which 
1s produced naturally, by the ſemiperimeter of che baſe,and 
the foreſaid trigonal perpendicular mulciplied together, 
according asT fully demonſtrated before in the ſuperficiaty 
dimenſion of the trigonal Pyramid. As in the foregoing 
tetragonal Pyramid, the (ide of the baſe being 12, the pe= 
rimeter thereof wil be 48, and ſo the ſemiperimeter 24 2 & 
the ſide of the Pyramid , or of its trigonal Plane, being the 
ſame with thefide of the baſe , the perpendicular of the 
ſaid Plane, wil be 10.39, &c. as was ſhewed in the ſuper 
ficiariedimenſion of the Tetrahedron, and before that, n 
the dimenſion ofthe Ty:gon alone ; which two multiple 
edrogether, (theſaid perpendicular being further produ- 
ced, as formerly) there wil ariſe 249.4153, vor the ſuper. 
ficiesof this Pyramid, withour the baſe;agreeing with the 
cota[ſuperficies of the foregoing TerrahedrumgthePlanes of 
that & this, being all one. Now the fide of the baſe of this 
Pyramid (naturally 12.00) being meaſured by it's proper 
Line, for ſuperficial meaſure, wilbe found artificially, the 
ſame that che Diagony or Diameter of its baſe is natu= 
rally, v1z.. 16.97, &c. and the foreſaid perpendicular wil 
be found by the ſameLine,(ina centeſimal particion)14-70 


fere ; which two multiplied together , do produce 


249.4590 fere, for the Pyramidal ſuperfice aforeſaid ; ex- 
ceeding the true ſuperfice, only ſo much as +, of a ſquare- 
unit or integer, it being decimally , .0437 , or 437 of 
I9000. 
 Andthus may theſuperficies of an Oftahedrum be ob- 
tained, it being only double the ſuperficies of its com- 
pounding Pyramid : Fox fo, the ſuperficies of the forego= 
R 3 wg 
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OQahedrum, wil be by this latter or artificial Meaſure, 
498.9180 fere. And therefore if the ideof an Okahedrum, 
and ies hedral perpendicular, be taken by this artificial 
Line, a nd one of them be doubled ; the ReQtangle Plane 


made thereof, wil bethe total ſuperficies of che ORahe- | 


dtum : And fo the hedral perpendicular of the foreſaid 
ORahedrum being caken by this Line, and doubled, wil 
be 29.39. which multiplyed by the fide of the ORahes 
drum, found by the ſame Line, 16.97 ; the Plane produ- 
ced therefrom, wil be, 498.7483, for the ſaperficies of the 


ORahedrum ; which comes alictle nearer the crue fuper- | 


ficies, then the former ; that exceeding the ſame only, 
0874 fere, which in vulgar terms,is not tully 5 ; and this 
wanting thereof, bur .0823, which in vulgar account, is 
hardly ::; the crue ſuperficies being 498.8306, (double 
to the luperficies ofthe foregoing Tetrahedrum?) fo char 
the fideand hedral perpendicular of an Oft ahearos being 
taken by the prime Rational Line , and doubled ; the 
Plane ariſing from cheir mutual multiplication, (hal be 
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the true ſuperficies of the ORahedrum; being no other | 
then that of the baſial ſemiperimeter, and the trigonal | 


perpendicular of its tetragonal compounding Pyramid, 
doubled; As before, the double produR of 24and 10.39.8c. 
(or 1 2,and 20,78,&c.)being now thefingle produtt of 24, 
and 20.78, &c. Or the fide beivg quadrupled, and the 
{aid perpendicular taken fingle, ſhalrogether produce the 


ſame; being no other thenthat of the whole bafial peri- | 


meter of the forefaid Pyramid, and the perpendicular of its 
triangular Planetogether, for the double ſuperficies of che 
Pyramid ; which is theſuperficies ofthe ORahedrum: As 


' heertheproduR of q$, and 10.39, &c, Or the ſuperficies | 


ofthis Solid, may be had againe artiftgially by the m_ 
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of quadrature pertaiving tothe Tragon, 2s I ſhewed be- 

fore for the fuperficies of aTetrahedrum; for ſo,one of the 

Planes or baſes being had ; the ORuple thereof ſhal be 
the total ORabedral ſuperficies. 

| Now forthethird ſortof Pyramid, to wit, the penta- 

onal, upon 2n ordinate Baſe ; I ſhal next briefly ſhew our 

artificial Dimenſion thereof, and that in 

the third ordinate mixt Polyhedron, or The Dimcnfi- 

the pentagonal ordinate Body, namely the ®? < om 

Dodecahedron;ſeing that the ſame is com. þ ora f mer 

| poledof this ſore of Pyramid, in number ;, the pogere- 

12, equal and al}ke, which are compre- þegron, 

hended under fo' many *quall ordinate 

| Pentagons, as being their Baſcs , whereby they are only 


| eminent, their whole bodies beſides being hidden,& meet- 
| ing vertically in the Cevter of the Dodec ahedrams , (or of 
ts ambient Spheare) as thoſe of the Icolahedrum, before- 
mentioned ; the firufuure , or fabrick of theſe two bodies 
| being much alike 2 Whicb-baſes therefore, or Pentagonal 
| Planes, being compaRt together by ſalid angles, do com> 
prehend 
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prehend the total Dodecahedrum, by E, 11. d. 28. and 
theſe ſolid angles (made by the inclination or connexion 
of the ſaid Baſesor Planes according to their angles) are 
thereupon,numerally ſub:riple the plain, ſuperficial, or pen- 
ragonal angles compoſing the ſame, which are juſt ſo ma- | 
ny as thetrigonal atgles of the [coſahedrym , the ſides of 
theſe rwo Bodies, or the fides of all their baſes together, 
being numerally the ſame ; (fo that three ſuperficiary an- 
oles do here meet together, for the compoſition or c on- 
Ricurion of one ſolid angle, as in the Terrahedrum ; and 
| this ſolidangle isthe greateſt of any of che other Bodies, 
being contained or included by 3; plain right angles ; and 
ſo is in quantity I # (olid right angle, as its compoſing, or 
bedral angle,is 1 ; plain or fuperficial right aygle.) Andfo 
wee ſhal here conſequently ſhew our artificial Dimenſion 
of this ordinateSolid in a pyramidal way. And this Py. 
ramidal dimenſion I ſhal perform by the fide of the baſe of 
thecompounding Pyramid, and its Axis together, as I did 
before in the Pyramid trigenal and tetragonal,in reference 
to the Tetrabedron & Ocahedron. And the Line of mea. 
ſure for this purpoſe, I find (according to 
The arrificiall the reaſonof the 34. Theorewe, &c.) ro be 
Linefor the ſo- of the Rational Line in general, 1 . 2036, 
ws dmenfion gee Therefore admitting 
na} etnnd, the (ide of the baſe of a Dodecabedron's 
by the fideos Compounding Pyramide ( which is alfo 
it's baſe, and thefide of the Dodecahedrum it ſelf) to 
Axis together. beof the Rational Line in general, 6.00; 
then the Axis or altitudeof the ſaid Pyra. 
wid (being the ſemi-altitude of the Dodecahedrurs, or the 
ſemi-axis,or ſemj=dimetient of it's inſcribed Spheare) wil | 
| be found, (according to the proportion of the (ide of 3 | 
Doat- 
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Dodecahedrums to the Axis or Dimetient of its inſcribed 
Sphear, noted afterwards) to be 6.68; whichtwo Pyra- 
midal liges being meaſured by the forcfaid artificial Line, 
mary ſolution) wil be found , the fixfi, 4.98, for 
ial de of the Pyramids baſe, and cheother, 5.55, 


jramids artificial Axis ; Now 4.98, being ſqua- 

6, 24.8004, forthe artificial Baſe ; which > 

* 'y 5455, yietds 1 37-642220 for the artificial ſoli- 

he compounding Pyramid fingly ; and which 

2d by the number of the 'compounding Pyramids, 

+ tr forthe folidity of Dodecabedrom ; 

ed differs formwhar conſiderably (by way of 

e«....., omthe true natural ſoljdiry, in refpeR of chetoral 
Dodecahedrum,though not of irs compounding Pyrawid 
alone. For the fide of the Dodecahedrum, or of its Py- 
ramids baſe, being naturally 6,the rue area of the baſe, wil 
be found (according tothe trigonametrical operations in 
the Pemagonal Dimenſions beforegoing) 61.9371, - - 
S whole 


128 The dimenſion of Part 1I. 


prehend the total Dodecahedrums, by =. II. d, 29, and 
theſe ſolid angles (made by the inclination or connexion 


of the ſaid Baſesor Planes according to their angle)-awa:F 


thereupon, numerally ſub:riplethe plain, ſuperficia 
ragonal angles compoſing the ſame, which are j1 
ny as the trigonal atgles of the [coſahedrum , th: 
theſe rwo Bodies, or the fides of all their baſes 
being numerally the fame ; (ſothat three ſuperfi 
oles do here meet together, for the compoſition 
ſticurion of one ſolid angle, as in the Tetraheds 
this ſolid angle is the greateſt of any of che othe 
being containedor included by 3; plain right an 
ſo is in quantity I : folid right angle, as its com 
bedral angle, is 1 ; plain or ſuperficial right angle. 
wee ſhal here conſequently ſhew our artificial 7 
of this ordinateSolid in a pyramidal way. And 
ramidal dimenſion I ſhal perform by the fide of t 
thecompounding Pyramid, and its Axis togethe 
before in the Pyramid trigenal and tetragonal, it 
to the Tetrahedron & Otahedron. And the Lin 
ſure for this purpoſe, I find (ac 
The arrificiall the reaſon of the 34. Theoreme, E - 
gen = !o- of the Rational] Line in general 
24s pron > GC- Therefore; 
"© the (ide of the baſe of a Dodec 


nal Pyranud, 


by the fideot Compounding Pyramide ( whi, 

it's baſe, and theſide of the Dodecahedrum it _.. , v0 

Axis together. beof the Rational Line in general, 6.00; 
. then the Axis or altitudeof theſaid Pyra. 

wid (being the ſemi-altitude of the Dodecabedrurs, or the 

ſemi-axis,or ſemi=dimetient of it's inſcribed Spheare) wil 


be found, (according to the proportion of the (ide of a 
| '  Dadr- 


d 


' midal lines being meaſured by the forcfaid artificial Line, 
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Dodecahedrum tothe Axis or Dimetient of its inſcribed 
Sphear, noted afterwards) to be 6.68; which two Pyra- 


(in a centenary ſolution) wil be found , the fix, 4-98, for 
the areificial Gde of the Pyramids baſe, and cheother, 5.55, 


for the Pyramids artificial Axis ; Now 4.98, being ſqua- 
red, yields, 24.2004, for the artificial Baſe ; which ug 
mented by 5-55, yietds 1 37642220 for the artificial ſoli- 
dity of the compounding Pyramid fingly ; and which 
d by the number of the 'compounding Pyramids, 

yields, 1651.706640, for the folidity of Dodecahedrum ; 
which i differs fornwhar conſiderably (by way of 
defeft) from the true natural ſoljdiry, in refpeR of chetoral 
a oe porney nm. not of its compounding Pyrawid 
alone. For the fide of the Dodecahedrum, or of ics Py- 
ramids baſe, being naturally 6,che rue area of the baſe, wil 
be found (according tothe trigonametrical operations in 
the Pentagonal Dimenſions beforegoing) 61.9371, = 
S whole 
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whoſe ſubtriple, 20.6457, &c, being infolded with the 
. whole axis/or altitude of the Pyramid, naturally 6.68, 8c, 
there wilariſe the true, natural ſolidity of the Pyramig, 
137.936159fere ; which our meaſure wants of, not ; of a 
ſolid integer or unic ; and the duodecuple hereof, 
I655.233908 fere,is the true ſolidity of the Dodec ahedrum. 
Or the Baſe and Axis of the Pyramid being wholly iv. 
cteaſed together, there wil reſult the Pentagonal Priſme, 
413-8 08476, containing three of the compounding Py. 
ramids, (according to the reaſon of E, 12. p.7. before cj. 
ted) being of equal baſe and altitude with the Pyramid.) 
and ſoa quarterof tne Dodecahedrum ; whoſe quadruple 
therefore, 1655-233904,is the total Dodecahedrum; which 
agrees with the other natural meaſure thereof, without any 
ſenſible difference. 
Or again, ſeing that the reRangle Solid (Priſma or 
P arallelepipedum:)contained under the Perpendicular from 
the Center of any regularplain Body, to avy of ir's baſes or 
Planes , and atrient of thetotal ſuperficies,comprehends 
the ſolidity ofthe whole body(according to what I ſhew- 
ed formerly inthe dimenſion ofa Sphear, for the producing 
of irs ſolid content by the ſetidiameter, and a trient of the 
Superficies, the plain Solid axising therefrom, being equal 
tothe ſpherical Solidzor w©Þ is all one,the plain Solid made 
of the whole Diameter, and a fextant of the ſpherical ſy- 
perficies,) in as much asthat which is containgd-under the 
faid Perpendicular, (Which is hereno other then the Axis 
of the compounding Pyramid, and the ſemi=axis of the 
inſcribed Sphear) and a trient of one of the baſes or Planes 
(which is the baſe of the c nding Pyramid, as afore- 
{21d) comprehends the ſolidity of one ofthe compounding 
Pyramids; and foconſequently that which is — 
under 
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under the faid Perpendicular, and atrient of all:the baſes 
or Planes together(as being the baſes of all the compound. 
ing Pyramids rogecher) muſt needs comprehend-the ſoli- 
dity of allche Pyramids together, and fo of the whole or- 
dinace Body ; (as thercQtangle Plane contained under the 
perpendicular from the. Center of avy reRiline regular 
Plaxe, or ſuperficial Figure, to any of it's fides, and the 
ſemi-perimeter of the ſame, compreheads the Area of the 
whole Figure(as I ihewed formerly in the Pentagon, and 
which anſwereth to that of the dimenſion of a Circle, for 
theproducing of it's Area by the ſemidiameter, and ſemi- 
periphery, che reQangle Plane or Parallelogram reſulting 
therefrom (by their mutual implication) beingequal ro the 
Circular Planetor which is aJl as one, the reQtangle Plane 
made of the whole diam@er &"T'quadrant of the Periphe- 
ry,or of the whole Periphery & a quadrant of the diame- 
ter) in as much, as that which is contained under the faid 
perpendicular, (which is no other then the perpendicular 
of altirude of che Figure's compounding Tr1gon, and the 
Radius of the inſcribed Circle) and half the tide, (as be- 
ing, halfthe baſe ofthe ſail Trigon) comprehends the ſu- 
percies, Or 4rea, of one of the compounding Trigons ; and 
lo, that which is contained under the ſaid perpendicular 
and half che perimeter of the Figure (as being half of the 
baſes of allthe compounding Trigons together)muſt needs 
comprehendthe ſuperficial Comeot of all the faid- Trigons 
together, and conſequently of the whole regular Figure it 
ſelt,) Therefore the Baſe of the Dodecahedrnms being 
61.9371,&c. the coral ſuperficies thereof, wil be 743-2462 
&c. whole ſubtriple, 247.7487,%c, being augmented by 
the foreſaid perpendicular (or axis of the compounding 


Pyramid) 6.68, &c, there wil reſult thertotal Dodecahe- 
S2z drall 
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dral ſolidity, 1655-2339 , &c. exaQty as before : which 


Part-IT, 


way be plainly ſeen by the ſabſequent Logarithmical ope. 
rations, whereby theſe Pyramidal and Dodecahedral di. 
menfions, are moſt readily and accurately performed. 


Therefore firſt, 
Side of the Dodecahedron, or of its compounding Þyr amid's 
Baſe, 6. 
Pent agonall Baſe, 61.9371 &c. 1,7919515 
Subtrip'e, 20.64.57 XC. 1,314$302- 
Pyran: 4all Axis, 6.68 8c 0,8248479. 
Pemagorall Pyramid. 127.926 &c. 2,1396781. 
Þ pn a $6-anutg m_ JI. 
Dodecahedron, 1655.23 2 &c« 3,2188593. 
Again, 2", 
Pyr amidall Baſe, 61.9371 &c- I,791951 58 A 
Axis , 6.68 &c. 0,8 248479- 
Pent agonall Priſme, 413.808 &c. 2, 6167994-TA 
” —— —————— _ 6020600. 


: Dodecakearon, 1655.2339, &ce 
tore fere. 


—— —— —— ——— —  _ 


3,2188594- as be- 
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Or again, 37. 

Dodecabedrons baſe, c 
or Hedrall area, 61.9971 &c. 1,791951 * 

12 | —— a 
T ot all Superficies, 7432462 8&c., 2,8711327. 
Subtriple, 247.7487 &c. 2,3940115, 
Dodecahedron's femi-altitude, (or A 
Pyramids axis or altitude) or m- > 0,824%479. 


ſeribed S phear's Radins, 6.68 &c., 


Dodecahedron it ſelf, 1655.2339 &c+-3, 2188594 exaR- 
ly asbefore. 


Which our Meaſure found by the foreſaid artificial Line 
of Pyramidal conſolidation, falleth ſhort of indecdzabour 
3 integers, or units, and an half: Burt then if the ſaid Py- 
ramidal Line of Meaſure be increaſed in its parts, by a 
ſubdecuple ſolution of the former ; the fide of the afore- 
ſaid Pyramids baſe (naturally 6.000) wil be found thereby, 
4.985, fere, whoſe Quadrat js 24.850325 fere,tor the are 
tificial baſe: andthe Axisof the ſaid Pyramid (naturally 
6.681) wil be found thereby, 5.551 fere ; which cwo by 
a conjun& compoſition, wil produce 137-94 3598975 


Fere,for the ſolidity of the Pyramid (which now exceeds 


che true lolidity,being 1 37.9361 587 30, bardly ſo much 
as -;; of a ſolid integer or unit) whoſe duodecuple, 165 5 
+223187700, is for the ſolidity of the Dodecabedron ; 
which now differeth from the true ſoliduy, being cor- 
reſpondently I655.233904760 ( by way of excefle} 
hardly 7; of a ſolid integer or unit. As 
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Asfor the ſuperficies of a Do lecahedron, the ſame may 
bereadily obtained by any of the three Lincs of quadra. 
ture pertaining roan ordinate Pertagon, but that tor the 
fide is the moli fic and proper (chough all ofcthem wil pro. 
ducethe ſame thing) for ſo the fide of the Dodecahedron 
being taken thereby, the Squarethereof ſhe] be the baſal 
or hedral area, whoſe duodecuple wil be che total Dode- 
cahedral ſuperficies. Bur a farre better way for rhe dimen- 
fion both ſolid and ſuperficial cf this, and che other plain 
regular Bodies, I (hal ſhew in the next SeAion, which 
wil bz wholly taken up about theſiid five Badies. 

As for the ſuperficial Dimcnſion of a 
Concerning pentaconal Pyramic! izing it is bur the 
por eng ſame with that, which I have fully ſhew- 
Pentagonall C©dinthe ewo preceding Pyramids, bath 
Pyramid; And naturally andartificially, in the moſt rea. 
withall,the ar- dy manner that may be ; to wit, artificial. 
rificdallEine 1y, by the fide of the Baſe, and the per- 
5. 60%" pendicular-line of the triangular or laterall 
the fide >f the Plane together : Therefore I ſhalnot need 
baſe, andthe to inſiſt upon the ſame in thislaft Pyramid 
perpendicular hereparticulwly handled, by way of exem- 
of rherrigonal plary illuſtration ; Bur ſhal only give the 
Planerogether.  .:ificial Line of meaſure for the perfor- 
mance thereof, as I find itro be from che natural Line of 
meaſure, or prime Rational Line in general, deficiently, 
0-63 245, &c. (that is Apotomally jn number, from our 
general reaſonof Meaſure, as 1... 367 54, &c. the aid 
artificial Linebeing y ; of the nacural Line, in it's power 

uadratick. 

Andthus may the Dimention both ſolid and fuper- 

ficiallof chis and all other Pyramids, be pertormed w—_ 
cia ly 
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cially by the other dimenſionallines of their Baſes ((peci- 
fied before in the dimenſion of thoſe baſial Figures fimply, 
andby which wefſaid, they might be allo artificially, or 
quadratically meaſured ; Jas, the Diamerters or Perpendi- 
culars, and Diagonals, together with their Axes or Alti- 
tudes, for ſolid meaſure; and with the perpendicular-lines, 
or altitudes of their triangular Planes,for ſuperficial mea- 
fure 2 And which, thoughir be needles, that by the fide 
of the Baſe, (with the Axis and trigonal Perpendicular) 
being moſt ready, and alſo moſt proper according to what 
I noted inthe beginningof this SeQtion, in the baſial Fi- 
oures 2 Yet havipgfor yariety of Art in this kind, got ſpa- 
red the pains of ex:raQing or eradicating the artificiall 
Lines ſerving 'theteunto ; I chought it-might not be amiſs, 
to ſer them down here alſo ; as.they'are* from the natu- 
ral Line of meaſure, or prime Rational Line in generall, 
ina decu»millenary ſolution; thoſe far ſolid diets: 
(as alſothe other beforegoing ) being all of chem ,thereof 
redundantly ; and thoſe for ſuperficial dimenſion, all of 
them deficienely, 


_ 
Va 
QN 
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3 Trigonall, : "WIS. VE. 20Vq3 | 
SZ | Alcude | | 
E < Terragg I 4.5 vE, ofthe I-$172vVc6 

2 > Pentagonal, = Z 1.6043» 

= PE 

= = _Trigonall, _S E Perpendic 0.7598 Vq9;* 
BL S *'S/f line, or al. 

= icude of 

= <Teragonal, H'& S - rig 0.8409Vqq 

= v nal or late 

- <Pentagonal,— @ © ral Plane, =0.7 $46 fere., 


Axis , or' 1.6589 fer. Solid meaſure. 


And for the Penca-4 Altitude, - 
gonall Pyramid, in 

regard of the Baſial 

Dragony with the  Trigonall Superficial! 


S-perpendic. #0.8045 fere. Emeaſure. 


All which Pyramidal Dimenſions beforegoing, in a Li. 
near, inſtrumental, or geometrical way,Iſhal next briefly 
expreſſe in an Arichmetical way,in the proportional cerms 
following, from an ample ſolution of the unit, (according 
asI did before in the Cone and Cylinder,) by which, the 
artificial Meaſure may be readily produced from the natus 
ral; or the naturall Meaſure be reduced to the artifi- 
ciall. Therefore, | 


The | 


$ 
TE 
; CTrigonal,or Side } f.524587 
g | Tetrahedral Axis, or Dian. 577424 | 
Alritude Po 
| Tetragonal, agen as >Side [* .69337322VG |= 
Iz 1] orPEcahedral IE: aly with | Dam. | »$5OZ21 | Q. 
C? PEcagonal,or | ,, | ] Side 2 +830824 | 1 
$ [The naturall LHc xahedral, JE & JDiaw. | *: Hob? 623323 3 
Meaſure is to 'S Diago.J © L602815 J 
he _ T QI 
Ire, _ 
__ Pa 7s CAlkimude, } Side [ Fr: ( 1-224745 29915} A 
YEF | rperps- Diam. | = | 1-3160743V bas S 
: Fi | | © > 
tha, al fog 1.41421372Vvq2 | 2- 
| | or la- = 
[ TEn gone, 1 calfine| Diam. | I-189207 IvVqq2 = 
= conjunRl | 
- | |cnjunaly | s Side | I-581139fv92; | 3 
+ 5 cntagonal, Diam. I+274597 > 
ing 4 Dags.z C(1-243014 J * 
the 
Fl Place this between Page 136 and 137- 
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And what hath been here delivered concerni 
artificial Dimenſion of Pzremids upon regular Baſes , = 
like is to be underſtood for. the dimenſion (both folid and 
ſuperficial) of Priſms upon the like baſes, by artificial 
Linesof meaſure peculiarly appropriated and applied ro 
them for that purpoſe, in regard either of any of the baſial= 
line nes, withthe Axis or Alti- 
tude for lolid meaſure, or with the ſame C ; 
for ſuperficial meaſure, (ſeeing the Axis or, Ate e 
Altitude and the fide, js all one in righe or PFriſms. 
upright Priſms , as in right Cylinders, 
which I ſhewed formerly.) Buc theſe I (hal here paſſe by, 
leaying them tothe induſtry of the ingenious PraRitioner, 
that ſhalpleaſe to exerciſe himſelftherein; and the rather 
for thar the artificial Lines of meaſure pertaining to. the 
Pyramids, wil allo ſerve (if need be) for the dimenſion of 
the correſponding Priſms,(as I ſhewed formerly beeween 
the Cove and Cyl:nader) ſeeing that a Priſm 1s only triple 
its correſpondent Pyramid, according to E, 12: p.7. 2s 2 
Cylinder is triple its correſpondent Cone, according to 
E, 12.p.10, a5 I noted formerly; And as the proportion 
of the Priſm to the Pyramid is triple, for lolidity ; ſo it is 
double for ſuperficiery ; rhe imilitude, and fo the reaſon 
berween a Pyramid and Priſm, being the ſame (in both 
Dimenſons) with that between a Cone and Cylinder z 
And ſothe Lines of artificial Dimenſion, pertaining tothe 
trigonal or tetrahedral Pyramid, wil ſerve for the trigonal 
or pentatiedral Priſm ; And the Lines for the tetragonal 
or pentahedral Pyramid, will ſerve for the tetragonal , or 
hexahedral Priſm 2: And the Lines for the Pentagonal, or 
hexahedra] Pyramid, wil ſerve for the pentagonal, or hep- 

T tahedral 
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tahedral Priſm ; and fo forwards For as the Pyramid be- 
gins 4 Qzaternario, So the Priſm, } Onuinario. | 
Andby theſame artificial manner of meaſuring (as by 


the narnra]) may be obtained the ſolid content of any ob- | 


lique or inclined Pyramid or Prifm apon a regular baſe, as 

readily as of a right or upright one, accor- 
Concerning ding as I ſhewed formerly for oblique 
__— Cones and Cylinders ; the true altitudes of 
-ndin ck theſe Bodies (not their Axes) beirig coh- 
mids &Priſms, fidered ; ſeeing that every ſuch oblique 
| kind of Body, is equal in ſolidity to the 
right or ere&tbody, haying the ſame (or being of equal) 
baſe andaktitude ; by the reaſon of E, 12.p. 5 and 6, and 
p-1rand 14, and alſo E.11,p. 3o and31 , as I noted 
formerly. 


F 


p 


| 
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Secr. III 


Exhibiting a more ſpecial and peculiar arti- 
ficiall way of meaſuring both ſol:dly and 
ſuper ficially,the four plain ordinate Be- 
dies, or refiline regular Solids be- 
fore handled, then was before, & 
this, after the moſt exquiſite 
manner that may be.Toge- 
ther with the like arti- 
fictall dimenſion of the 
other like regular 
Body, ſeveral 


OSA Avingnow ſhewed our artificial Dimen= 
VO: fion ſeveral waies, in Pyramids, and 
Ny STII their Compounds, or Pyramidates ; and 
conſequeutly of the five fore-named or- 
dinateplain Bodies, or reRiline regular 
Solids,ina /yramidal way? (the Hexas. 
bedrm excepted.) We ſhal next come to ſhew the di- 
menſion of the ſaid Bodies ina farre better way ; and in- 
deed, in the moſt excellent. artificial, and C q 10Us$ 
manner that can poſſibly be found out x and that for ſuper= 
ficial mealure, with rhe ſame \ ps eaſe and exaQues, __ 
Z 


ſo inthe very ſame manner, as that of the Circle, Trigev , 
Gadp biafor, dee AbdiGchelid meakire,ad thirof a Coby 
the hatura] ot vulgar way of meaſuring thefame (which 
weſhal alſo here ſh-w hy the like artificial way with the 
reſt)And this only Byſquaring and cubiag any one of their | 
dimenſional lines (as in the Sphear) by artificial Lines of 
meaſyte.conveniencfor:tbe purpoſe 2 Which may indeed, 
I alwoſt deſpaired of, in; regard of the great difficulty 


which I found to be in the ſol1d dimenfion of theſe B:dies, | 


by the uſyal or natural way, according totheir Pyramidal 
compoſitions, (the Hexahedrox cxcepted) eſpecially the 
the twolaſtand greateſt of them, namely the Icoſahedron 
and Dodecahedron. But yet confidering the excellencycf 
. them intheir compoſitions, conſtitutions, and firuureg 
above any other ſokd Figures ; from whence they are cal. 
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led by Pappres , and other of the Grecks, 7erayuire tv. || 


7axTa, 5,c. ordmata bene ordinata ; and commonly the 
Pythagorean, and Platonic all Bodses, as being firſt inven. 
ted (as is generally ſuppoſed) by Pytha. 

* Plato ix Ti- $0r45, and afterwards ſet forth briefly 
meo, de Ani- by * Plato in thecomposition and fabrick 
me Mundi, ſw ofthe World, as inthe Heaves, and the 
Watige. four Elements ; and ſoare alfocalled there» 
from, the Coſmical or mundane Bodies ; 

and fo that in the knowledge and underſtandivg cf the | 
natures, properties and affeRions thereof, lieth as great a | 
difficulty, nicety, and curiesity of Geometry, as may be ; 
in ſomuch as that Procius makes the ſingular and admi- 
able end of the Mathematiques, to be in the knowledge 
of theſe five Bodies, in reſpeR of their conſtitution, ad- 
(ription, and comparation, collation, or application a- 
mong themſclyes : And ſo- thereupon our Countreyman 
| 2 Bilieng fey, | 


FP 
o& 
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Billing ſley, in hislezxaed Annotations upon Exclids Ele- 
ments in Engliſh, after the 25*Þ, defin, of the 11**. book, 
ſpeakivg of the dignity and excellency of the ſaid 5 Bodies; 
faith, thac they areas it were, the end, and perfcRion ot all 
Geometry, avd for whoſe ſakes was written, whatſcever 
was written in Geometry: Therefore for the ayoiding and 
removing of all difficulties in their Dimenſions, and io the 
facilitating of the ſame, as to the obtaining of their (olid & 
ſuperficial Capacities (eſpecially ſol:d) asecafily and exaQte 


ly, as of any other Figure whatſoever, and that ſeveral 


wayes, both naturally and artificially; I refolved(by Gods 
afſitance) to proſecute my metrical conceits and invention 
herein, as far asin any other Figure. 

And ſcing that the fides of theſe Bodies may mote rea» 
dily and accurately be taken by a Line of meaſure, then 
any other their lines of dimenſion adſcribed to them, (and 
indeed very accurately, without any trouble) as being their 
only natural lines of dimenſion, and fo only apparent of 
of themſelves in them » (according to what 1 formerly 
ſaid for reQiline Planes er Superficies in general: There- 
fore I ſhal herebriefly demonſirate their dimenſions both 
ſolid and ſuperficjall (by way of cxample) artificially by 
their ſides only ; and withall, ſhal by the way, give artft- 
cial Lines for the like dimenſion of them, by ſome other of 
their dimensional lines adſcribed to them, And firſt for 
ſolid dimension, the Lines for the Sides of theſe Bodies, (or 
for the cubick dimension of them by their Sides) I find, 
by the reaſon of the 2%. Theoreme, &c. following, to be 
ofthe prime Rational Line in general, (in a decu-millenary 
ſolution,) as followeth. | 


T 3 The 
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The arti- 


tor told 
Meaſure, 
or Line of 
Cubature 
is for the 


(T etrabedron,2.0396 


ficial Line 


(Oftabedron, 1.2849 


| 


| [coſabedron, 0.7710, 


fide of the 


redundant 


deficicnt 


| Dodecabedr.0.5072 


Which Lines being duly ſet off and divided, as the for- 
mer, and ſo the Sides of theſe bodies meaſured thereby ;'the 
Cubes thereof, ſhal be the ſolid contents ofthe ſame, accar- 
ding to thedimmenfional reaſon of the prime Rational Line: 
which I ſhal briefly illuſtrare inthree of theſe Bodies, by 
the foregoing Exammples laid down in their Pyramidal 
dimenſions, viz, the Tetrahedron, Oftahedron and Dode» 
cahedrow ; to which, 1ſhal here add the like for the 1co- 


ſabearon. 


v, 


Therefore firſt;the Side 
of the Tetr ahedram before 
handled, being put natys 
rally, T1 2,00, the true ſoli- 
dity thereof , was there 


found , by the naturall | 


Pyramidall Dimenſion , 
203-646753 , and by out 
artificial Pyramidall Di- 
menſion , 203.359474- 
Now the Line of Cuba- 

| ture 
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ture for the fide of a T etrahedram being firſt put under 
2 centenary ſolution only, and che fide of the foreſaid Te- 
erahedrum meaſured thereby,the ſame wil be found 5.88, 
whoſe Cube is 203.297472 tor the (olidjty of the Tetcahe- 
drum ; which wanteth of the true ſolidity, about 2s much 
2s the foregoing artificial Pyramidal Dimenſion, viz. ; of 
cube-integer or unit only ; which is near enough for any 
ordinary uſe : But however proceeding by'a decuple of 
the former parts, inthe Lineof Cubation, viz. tooo; the 
ſolidity of this Terrahedrum wil be found thereby, 203 
. 608800,&c. which now wants of the true ſolidity, hardly 
ſomuch as 3; of a cube-integer ; the fide of the Tetrahe- 
drum being now by this Line, 5.883. 

I I. The Sideof the foregoing Ottabedron being put na- 
turally 1 2.00, the ſolid con | 
rent thereof was found 
814.587013, by the natu- 
ral pyramidal Dimenh- 
oh, and $14.055424 , by 
the artificial. Now the 
Line of cubical Dimenfſi- 
on for the fide of an Oft a- 
hedron, being pur in a cen- 
cefimal partition ; the fide 
of the aforeſaid Oftahe- 


| drum, wil be found there- 


by 9-34, which cubed, gives 814780504, for the ſolidi- 
ty of the Otahedrum, which excceds the crue ſolidiry, 
ſcarcely 5 of a cube-integer orunit. Andthis yery mea- 
fure would be produced by the artificial Line for che ſolid 
dimenſion of a terragonal Pyramid, by the diagony of its 
baſc and its Axis together 2 it being the ſame with the 
Liane 
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Line for cubing an ORahedron by its Axis or Diagonal, 
2s 1 ſhal ſhew afcerwards; and the Axis ofthis Body be. 
in2 double to the Axis of ics compounding tetragonal Py. 
ramid, ard ſoequal to the Diagony of the ſaid Pyramids 
baſe, as I ſhewed formerly. 

III. The fide of the Doge- 
cahedron formerly handled, 
being put naturally, 6.00; 
the ſolidity thereof, was 
found by the naturalPyram, 
dimenhon, 16554233905 fe- 
re; and by the like artificiall 
dimenſion (in a, millenary 
ſolution of the proper Line 
of Meaſure) 1655323188 
fere. Now the fide of this 
Dodecahedrum: being taken 
by its Line of abation (in a centefimal ſolution) wil be 
tound they: 11.83 fer, whoſe Cube is, 1655,5954$ 
fere, for thefolidity of tne Dodecahedron, differing in- 
conſiderably from the true ſolidity, being (by way of e- 
ceſſe,) but about 4 of a cube-integer. But howeyer if the 
{aid Line of Lateral Cubarnre be made 1000, the (olidity 
of this Dodecahedium wil be produced thereby, much 
nearer the true one, viz.. 1655-175675, &c. which now 
differeth from the true ſolidity (by way of defeR) hardy 
3. ofa cubique integer or uni 2 the fide of the Dodecahe- 
drum being now by this Line, 11.829. 

IV.Theſide of an [coſabedrox being put taturally, 12.00, 
theſolidity thereof wil be found by the natural Pyramt 
dal Dimenſion, upon the yery point ol 3770 : For the Az- 
is of thecompounding Pyramid, wilbe found (by the pro- 
porgion 
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portion of the fide of an [coſahedram; to the Axis of its 
inſcribed Sphear, or altitude of irs own body, hereafter 
declared) to be 9g. 069, &c. which with a trient ofthe baſe 
(being the ſame with that of. the foregoing Tetrahedrum 
and Octahedrum, viz.. 62.3538,&c.)viz. 2047 $46; &c. 
wil produce the folidity of the compounding Pyramid, 
188,498 398» (which bythe proper artificial- P yrami- 
dal Line, wil be 188.3251 I16,) whoſe yigecuple 5] 2769: 
«+967960, is the ſolidity of the [coſahedrum £ All which 
you may ſee moſt accuratly produced by the ſeveral Loga- 
rithmetical operations Or artificial Numerations follow- 
ing, according tothole formesly in the Dodecahterom And". 
therefore firlt» I SG ne "2 


Side of the Icoſahedrum, 


or of its Pyramid's B aſe on 2 


| Trigonal Baſe, 62435 38; &cs' + 1,7948631 ;/. 
Subtriple, 2097-346, &c. I,31774 I'9 A 
Pyramids Axie,q,069,8cs'' 0,957 5658, 

Trigonal Pjram;d,188.498,8c. 2,375 76 $6 


1,3010300 


20 - 
Tcofahedrox, 3769-9679,NE, v 345763377 


146. The moſt exquiſitedimenſuon Part, II. 


Again, 2!), 

PyramidalBaſe, 6 2,3538, Cc. 1,79486 31 
dab, 9:069,Ke. 0,9575658) 
Trigonal Priſm or Perahedr.' 565493 8:ca2,7 5242892 , 
{1G ir retry —————_— a ers 4 
 Teoſuhedron, 369.9679, 8c. 315763377, 4 

= Oragain, 3/7. 
Tcoſabedro's Baſe, 62.7 5,28 Btc- 1,7948631 e k 
20 —— — 1,30T0200 
Totall Super ficies, 1247.0765,8iC 3,0958931 


Subtriple, 41 5-69219;W8._ : 2,6187719 
Tcoſabedron's ſemi-altisude ,{ oh. com- 
pounding Fyr amid's altithhde )or nſec | 0,957 5658 


bed Sphear"s ſemi-glimatient \g.06g,8&c. 
Icoſabearon it ſelf, 3769-967 g, Kc. 


35763377, 0% 
' [ abÞly as before, 


Or 4, (tocome towtsd$ our prefent way of meaſuring 
here propoſed) che ſame wil be moſt readily produced ins 
Ccubical manner, without any cerouble of Calculation, or 
arithmetical and geometrical apetation; andthat firſt by 
comparing the Cxbe of the Icoſahedrum's fide with the 
Icoſahedrur it ſelf,” according to the moſt exquiſite terms 
of propeptior, noted in the next Seton; and this we #+ 
one firms compoſition of Numbers, from” the arcific 
Numeralion, thus ; Fo Wb S 

F 0s x 


Pres bn 


Ico- 


a” > ww 


Sp” wy 6 _ th '”w = ivuWsW 


Pant IT, of the fave plartivegntar Bodits, tay 


Lcoſahedrow's Lateral Cube, 19728; \ 9524754 CA 
2.18169, &c.; $463 © WITOrIſ 0,y33994r A 
Tcoſahearov & ſelf , 3769965 ,&c. '. ' 3/5765478; as 
ran2d wi | ' {before ſore, 

"ur Inte; ce 5.7 [045290 2971 brig 

Or 5!y, and laſtly ; the fine from: chenes,;by findme 
the content of the.Cybecquab ro: the [coſahedyp tis :accov- 
ding to the molt exquiſite Proportion of xhefidiob thi 
Icoſahedram «> the fide of that Cube 'or Hokaltetliuws, nou 
ted immediatly afier the former Proportion j:(to: Which 
doth anſwerexa&ly, our preſencartificist Menſiracion; of 
organical, of mechanical Cubation) Avg | 51/911 79 


=. 


+ FICELL 


Cube or Hexabedron; equalſBo oO 
16 the Icoſalpdrow,39169-967-Þ- © * $,5969 IyBjbus 
cs 9 os. VAT .a-" 1 Cal fin 


Which ſeyeral Logarithmicatoperations, do #oret wel 
with thar pomning., of Cafcet-romperaicn of Mr. 
Diggs it\his forementioned diſcourſe of geometrical $0 
lids. Probl. 14. where having Coſlically caft up the ſolid 
content ofthis very Icoſahedrum, he ſaith at laſt, that the 
ſame beingreduced into rational numbers, wil fal between 
3769and 3770. 

And with theſe ſeyeral artificial Numerations, wil be 
found to agree yery nearly, our preſent artificial Menſuta« 
tion ; For the fide of this 7coſahedrum being mealured by 

V 2 tS 


Side of the :<qudl Cabe;” 5 (61) 3 XWBETD 


* 
Pd 


1743 . The moſt exquiſite dimenſion * Part 11, 
3s proper Cubatorie Line, (taken in a centenary ſolution) 
wil be found thereby, 15.56 (as before, the fide of its-e. 
' qual;Cube, by the artificial Numerarion) which cubeg 
yields, 3767-287616, for thefolidity of the Icoſahedrum, 
which indeed wanteth ofthe true folidity, between two 
and three integers ofthe appointed meaſure ; but one ex. 
awpleis notto be regarded 2 But however therefore, pro. 
ceeding.hereig. a more ample or : nurverous ſokwion of the 
Lio&of meaſixe both natural: pnd artificial, equally ; the 
folidity ofthis Icoſabedium wit be thus atrificially prody- 
cedyerynear thetrue.content»As if the prime or natutd 
Line be ware 1000 parts, and fo allo theſecond, artificial, 
or Cubatorie Line; then:the (ide of: this: Icofahedrun 
meaſured thereby, wil rr I 5.564 fere, whoſe Cube 
is $2706 99926 26-, &c. for the. ſolidity. of-the'Tcoſahe. 
drixzy, which exceedeth aan net:ſo- much x 
; ofthe prirgeor natural Lice, cubed:;. or'zaf a eubesinte. 
ger unit. Jv SORRY 

ow forthelijke ſuperficiary.Dimenkqn'..Corcereing 
of theſe Bodies, the artificial Lines of qua«. i. the ſuperlicl 
drature for.this purpoſe, I find (according - my by 
ro the reaſon of the firſt and 24. Theoremes <ol + I 
&c.)to-be ofthe prime RacionaLine in e- *-gving, by way 
neral (under the former. ſolution) as fol--- of cxat Qu 
loyeth.. . Ge + BIBS drature. 


£ 
* } \" 
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os 5 
cial wn ON abedron,o.5 373 fere 
ſure,or 1 

Line-of 


| 
Qndn | Tcoſabedrotr,0.3398 | 


The . Is ſ 
tificiall T etrabedron,o. 75 98 | 94.1 
| 
I 
| D:ficict 
ture, is 
for the- 


Sdeef | Dodecabedr.0.2201 apy 


the > 


By which Lines duly ſer off and divided;'the (ides:of 
theſe Bodies being meaſured; their Quadratrs ſhal'be-rhe 
total ſuperficies ; which. $. ſhal alfo briefly 1lluftrare by 
help ofthe examplesbeforepoing in the Dimenſion of the 
Trigonand Pentagon, which I made uſc of formerly in the 
ſuperficial -Dimenfiow of the Tetrahedron and Oltahe- 
dren in.a Pyramidal way. y 

Thereforefirk; the Side of the foregoing Tetr ahed/um 
being naturally 12.00, the true coral]; Superſicies there- 
of was formerly found ;249.4153, (which by the Line of 
quadrature percaining to the fide of an ordinate Trigon, 
was found, 249.6400 fer?.) Now the Line of quadrature 
peculiarlyappropriated tothe $ide ofa Terrabedrum (not 
having reſpe&to thebaſe of Planesimply, asbeing an or- 
dinate Trigon } being cemesimally divided ; the $ide of 
this Tetrahedrum meaſured thereby, wil be found, 15.79, 
whoſe Quadratis 249:3241;for the toral ſupetficies ofthe 
Terrahedrum, which wanteth of the true ſuperficies in 

| V 3 yulgas 
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yulgarterms, only 7; fere, ofa ſquare integer or unit, of the 
meaſureappointed, | 
II. Thefideof the forepoing Oftahearum being the 
ſame with that ofthe Tetrahedrum, viz. 12.00 ; the ſh. 
perficial Content therecf wil be double co that of the Te- 
trahedrum, (as I ſhewed before) viz. 498 8306. Now 
the ſide of this ORahedrum being meaſured by its proper 
Line of quadration(in a centeſimal ſolution) wil be 22.33, 
whoſe Square is 498.6289, for the ORahedrop's total Su, 
perficies, wanting of the trae content; ofly ; of a fquare-in. 
reger. :Orthe ſaid Line being made 1000 , it wll givethe 
Ocahedron's fide,22.335fere, w<* ſquared, giuts the Oda. 
hedron*s ſuperficies, 498.852225fere, which exceeds he 
erue Content, viz. 498. 33063 3 fere, hardly 5; (in vulgar 
terms) of a {quate-unit. LEED. 
ITI. Thefideof the former Icoſahedrum 'beiig the 
ſame with the fide ofthe Tetr abedrans and Off abearam ; 
the ſuperficies thereof wil be quintuple the fupeficicy of 
' the Terrahedrum, and ſo double-ſeſquialter the ſuperficies 
ofthe Oftahedrum, (accotdirig to what.I bave fornierly 
ſpoken in the ſuperficial Compoſition of thele-Bodies) v1z, 
1247-0766 fere : Now the ſide of this [coſahedyinn, be- 
ing taken by its proper tetragoniſmal Eine, under a ceti» 
eesimalparticion only, wil be found 35.31, whoſe Quagrat 
$1246.7961, forthe ſuperficiesof the Icoſahedramy which 
wants of the true ſuperficies, ſcarcely; of a ſquare-imteger, 
But yer the fide of the Icolahedrum being meaſured: by its 
iid Line under a milles1mal ſolution, wil be found upon 
the point of 35-314, which quadragely; is 1247.078596 
fere,for the Icofahedrum's ſuperficies, which how'exceeds 
rhe true ſ1perficies, (being 1247-a76581):i10 yulga$-terinis, 
hardiy ;3; of a ſquare integet or. unit. | LULE 
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IV. The Side of the foregoing Dodec ahedrum, being,s, 

the true total! ſuperficies thereof, was formerly found 743 
. 2462, &c.Now the Line peculiarly appertaining tothe (ide 
of a Dodec ahedrum for the quadtare dimenſion of its Super 
ficies ( not as relating to the Baſe or Plane chereof ſimply, 
as being an ordinate Pentagon) being firſt laid down un 
der a centesimal parti cion, and the $ide of this Dodecahe- 
drum meaſured thereby, wil be found 27.26, whoſe Quae 
drat is 543-1076, for the total Superficiesof the Dadeca- 
hedrum, which wanteth ofthetruc ſuperficies, only about 
3 of a ſquare-integer or unit. 

And [d again, the $ideof a Dodecahedrum being double 
to the former, and ſo the ſame with the ſides of the three 
Bodies before going ; the basial or hedral area , wil 
be che ſame with the area of the Pentagon formerly hand- 
led, viz. 247.7487, &c. and (o the total luperficies (ac- 
cording to what I have faid of the composition of this 
Body) wil be upon the point of 2973 , viz. 2972..9844, 
or more ex3&tly, (by a further excens1on or production of 
the Pentagonal area) 2972-9849; which is q nadruple the 
ſuperficies ofthe farmer Dodecahedrun) : the bale of this 
being quadruplethe bafe of that. Now the $ide of this Do 
decahedrum being meaſured by its foreſaid Line of Qua- 
drature, wil be, 54.52; which ſquared, gives 297244304, 
forthe Superficies ofthe Dodecahedron, which wanteth 
of thetcue Contene only abour + of a ſquare integers But 
bowevet, proceeding in the parcition of the Line of Qua= 
drature, but one degree of parts further, viz. to r000; the 
Dodecahedran's ſuperficieswil-be produced thereby ,2972- 
975633 ne Sager. tg which now wanteth en 

etrueſuperficies, being 984949(in yulgarac 
Dany 17 of a quadrate des imteger of che mealurefrl 

| : as 
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As fortheother ordinate plainBody,name- 
Concerning ly the Hexahedroy, (or orthogonial Iſe. 
the dimenſion Gedron, Or ordinate P ay alelepipedon) the 
agahe Hexabe- ſame cannot more readily be meaſured, 
&r 02. ( eſpecially [for ſolid Meaſure) then by 
che natural way, which is by cubing it'; 
Gde, being taken by the prime or.naturalRational Line: 
And fo almoſt as readily for ſy. 
perficial alſo,by ſquaring its fide, 
taken by the ſame Line ; whole 
ſextuple wil be the the total ſuper 
ficies 2 But elſe however, both 
theſe Dimensions may be pet» 
formed artificially, either by the 
Ds4agoniall, Diameter, or Axu 
of its Body (which is no other 
thenthe axis or Dimetientof it; 
circumſcribing or comprehend: 
ine Spbear, and which in the Hexahedron cannot imme. 
diatly be taken, unleſſe the ſame be concave, and one fide 
or baſe open) or elſe by the Diagony or Diameter ofit 
Baſe (whichis rheſame with the Diameter of che Circle 
circumſcribing the ſaid Baſe, as I ſhewed formerly in the 
Dimenſion ofa tetragonal Pyramid, and before that, ofa 
Tetragon it ſelf,, by its Diagony-) And ſo, whereas the 
Diagonialior Axis of the Hexabearon, is naturally triple 
in potencie or poſſibility,to the (ide thereof, by E, 1 3.p.15, 
(as the Diagony or Diameter of its baſe is naturally double 
intheſame manner, to the Side, by E, 1.p. 47, &c. which 
I ſhewed before,) here it becoms artificially equal (imme- 
diately ina&, andſo in pawer, quadrate and cubique) to 
the ſide taken naturally, or by the prigne or natura}Line of 
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meaſure: And the artificial Line of meaſure for this pur= 
poſe, in reference to ſolid meaſure,1 find (accordivg tothe 


reaſon ofthe 2d. Theoreme, &c.) to be of the 
prime Rational Line in general, the ſame with 
that which was formerly found for the folid 
dimenſion of a trigonal Pyramid by it's ba- 
Gall Diameter or perpendicular; and its Ax- 
is cogether, Viz. 1.7320, &c.v3. By Which 
the Diagoniall or Axis of an Hexahedrum 
being taken , wil be found to agree with the 
Side thereot taken by the naturall Line of 
Meaſure, and fo being cubed, muſtneeds pro- 
duce the ſame Content 2 Whereby it appears, 
thatifche Axis or Diameter of a Sphear be 
taken by thisLine, theCube thereof (hal bethe 
inſcribed Hexaheadron. 


The ſolid 
dimenſion 
of an Hex- 
abedron by 
its Axis or 
Diagoniall 
according 
rocubaric: 
And the 
artificiall 
Line for 
perfor- 
ming the 
ſame. 


IT. Then for the fiperficial dimenſion of this Body by 
ns ſaid Axis or Diagoniall; 1 find the artificial Line for 
that purpoſe,to be the yery ſame with that which was for - 


merly found for the ſuperficial dimenſion 


ofa tetragonal Pyramid, by the fide of irs The ſuperfici- 
baſe, and che perpendicular of its trigonall all dimenſion 
Plane together, wiz 0.7071, V5 3 By IG 
which the ſaid Axis or Diagony being ta- hr x37 
ken ; the Square thereof ſhal Þe the total pjagony ace 
Superficies of the Hexahedrum : And cording toque# 
therefore if the Diatmerer of a Sphear be ration, 


taken by thisLine, the Quadrat thereof 
ſhal be the inſcribed Hexabedron's ſuperficies: 


I 11. As for theſolid dimenſion of this Body arcificial- 
ly, by the Diagony df the baſe ; the Line of meaſure ſer- 


ving thereunto,[ find to be the very fame with that which 
LE, X 


Was 
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The ſolid di- 
menſion of the 
Hexabedron by 
the Diagony 
or Diameter 
of its Baſe, ac- 
cording roCu- 
bacure, artifi- 
cially. 


was formerly noted for the dimenſion of a 
Tecragon by ts Diagony, and allo for the 
ſuperficial dimenſion of a Cone by its 
v hoſe baſal periphery and tide together, 
Viz. I-4142, v 23: By which the baſial 
Diagony being taken, ic wil be tound to a- 
gree with the fide taken by the prime Rati- 
onal Line; and ſo being cubed, muſt necds 
producethe ſame Hexahedral ſolidity, 


IV. Then for the ſuperficial dimension of this Solid ar. 


The ſuperficial 
dimenfi6 of the 
HeXhaedron by 
its baſial or he- 
dral Diagony, 
according to 
quadratutc ar- 
rificially, 


tificially, by irs ſaid basial Diagony or 
Djameter ; the Line of quadrace dimer. 
Sion for this purpoſe, I find (acccrding to 
the reaſon of thex & 2% Theoremes, &c.) 
to be of the Rational Linein ger eral, (de- 


feively) 0.57735, &C+ which is Apotc« | 


mally 1n Number, 1.42265 , &c. the 
ſaid artificial Line being v ; cfthe natur! 
Line,taken in 11s quadratique power or ci 


pacity. By which Line (firſt duly divided) the basiall or 
hedral Diagony being taken, its Quadrat ſhal be the total 
ſuperficies of the Hexahedram. | 

V. Andſo may the ſuperficiesof this Body, be wholy 
obtained in the likemanner, by its Side (which may be 


The ſuperfici- 
aldimenſfion of 
the Hexabe- 
dron artificially 
by its Side, 9c- 
cording to one 
exatquadra- 
cure, 


termed the moſt preciſe and proper ſquz» 
ring of a Cube, as to 1t's ſuperficiery,or {u- 
perficial part ;asalſo the two former waies 
by theDiagonial of the Baſe 8 of the toral 
Hexahedron it ſelf) and the Line of qua- 
drature conyenient for this purpoſe, I find 
(by the reaſon of the foreſaid Theoremes) 


ro beof the prime rational Line in gene 


Part IT. of the five plain reeular Bodies, 155 


ral (deficiently) o 4082, &c. the Apotomal ſegment, or 
parts of diminution, being +5917, &c. the Lie it ſelf be< 
ing vV: of the foreſaid Rational Line, in its power or capa- 
city tetragonical, By which (firſt duly divided) the Side cf 
the Hexahedrym being meaſured; its Quadrat ſhalbe the 
rotal Hexahedral ſuperficies ; Which way, asalfo that by 
the Diagony of the bale, as they are more artificial andex 
cellent in themſelves, ſoalſo more ready, for getting the ſy- 
petficies of an Hexahedron , then the vulgar or natural 
way, by ſquaring the fide taken by the natural Line of 
meaſure, and then ſextuplating that iquare, as being the 
Baſe, Andhereit appears,that if the Diamercr of a Sphear 
be taken by this laft arcificial Line, the Quadrat thereof 
ſhal be the cotalconyexe ſuperficies of the circumſcribed 
Hex ahearon. | 
And this ordinate Body here laſt handled, may alfo be 
conceived or conſidered together with the other 4 before- 
ooing,under aPyramidalcopoſition 8 reſolutio(as al plain 
Solids generally are;even Pyramids thilſelves; as Iſhew'd 
before in the firſt and moſt fimple kind of all, to wit, the 
trigona], and that inthe Terrahedram it ſelf) according to 
ics Baſes or Planes, which areto be underſtood, as the ba- 
ſes of fo many Pyramidsequal and alike, by which they 
are only externally emninentor apparent, their whole bo- 
dies beſide, being internally latent, and ſo do meet in their 
verrical angles, in the center of the hexahedral Body ; (or 
of its ambient Sphear,) This Body being compoſed ſuper- 
ficiallyor externally of, or contained internally under, fix 
equal Tetragors, (accordingto E, 11-4. 25) compat to- 
gether by ſolid (right) angles, which are in number, ſub- 
triple the plain, ſuperficial, or hedral(right) angles conſt - 


| tuting or including the ſame, as in the Terrahedrum ard 


Dodecabedrum, And hereupon this regular Solid wil alio- 
> ad- 
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adrait of a Pyramidaldimenſion, for the obtainirg of ir 
ſolid Area, like as the other ; which wil be mott cafily 
perform'd,ſeing that the 4x: ar Altitude of its compoun- 
ding tetragonal Pyramid, is equal co halt the fide {or al. 
tude) of its body ; and which covjunRtly with a trient of 
the Baſe (orthe whole Baſe with a trient of that) wil pro- 
duce the Content of one of the compoſing Pyramids; 
whoſe ſextuple wil be the Content of all the Pyramids to. 
octher, and ſo of the whole Hexahed7um: Or (more brief. 
ly) the faid Pyramidal Axis conjunRly with the whok 
Baſe, wil produce the Content of three of the ſaid Pyra. 
mids, for halfthe Hexabedrums : And thereforehence itis, 
that theſide of chis Body, (which is its alcitude, and 6 
doubletothe altitude of its composing Pyramid) being 
infolded with the Baſe (that js, cubed) prcduceth ima, 
diat]y the Contentoſall the 6 ſuppoſed Pyramids together, 
for thetoral Hexahedrum. 

And as the Hexabedram: ; ſo alſo may the other four ot- 
dinate plain Bodies be artificially meaſured, both ſolidly 
and (uperficially, (or cubically and quadrately) by their 0- 
ther ſeyezallines ot dimension, beside their Sides, (as no- 
ted before) as either by their Axes,Deameters, or Diagen- 
als, whichin the Oftahedrox, Icoſahedron, and Dodecak- 
don, ace no other thenthe Axisor Diameter of their cit: 
cumſcribing, comprehending or containing Sphear, as in 
the Hexabedron, (as I noted occasionally in them before) 
or by their Altirzdes, (which inthe Dodecahedronand / 
coſahedrox, are the ſame with the Diameter of their inſcri- 
bed Sphear ; as alſoin the Hexahedyon,it being there the 
fame with theside,and in the Oft abedrov,is the ſame with 


its Diagonia!l, or Axis, beipg alſo the circumſcribing 


Sohear's Axis, a5 Iſhewed formerly.) Or by their Basiall 
or. 
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or hedrall Djameters or perpendiculars; and inthe Dodee 
cahearoy, by its basiallor hedral Diagony alſo, according 
as I ſhewed in the Dimension of a pentagonal Pyramid, 
and alſo of a Pentagon it ſelf simply. The artificial Lines, 
(or Lines of quadrature and Cubarture) for ſome of which 
Dimensjons, that are moſt material, (cheough indeed none 
of them are abſolutely needful, the Dimensions of thele 
Bodies being moſt easily and zccurately performed by their 
Sides, as I have ſuffciently ſhewed before) 1ſhal here de- 
liver,as I find them to be in relation to the prime Rational 
Line in general, under a decumillenaty ſolution, (according 
tothe reaſon of the 24. Theoreme, - &c.) as followeth ; 
beginning with ſolid dimension, as I have done in all che 
former Solids, as being the moſt conviderable in theſe and 
all other ſolid Figures : the firſt of che rwo numbers be- 
longing to each Body, noted with the letter c. expreſſing 
the quantity ofthe Line for cubical or ſolid dimens1on, and 
the ſecond number, noted with q,thequantity of ths Zine 
for quadrate, or ſuperficiary dimenſion- 
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The ar- 
tificiall 
Lines of 
Meaſure, 
or Lines 
of Cuba- 
ture, and 
Quadra- | 
ture, are 
for the 
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F 1.6654 fere. c. 
| Tetrahedron 


O. 6204, q. 


1.8172 fere.c. Vc. | 
Oftahedron . 

0.759% 4* V49s 
1.4666 fere. Co 


 Icoſahedron . 
0.6464 fere 


T.42I5. 


00 


Co. 


| Dedecabedr; 
O,G1 68, fere,qs+ 


E . 1.1654. c. 
| [coſahedrov 

| 0.5136. 49. 
1.1296. 


Co 


perficialities, accord1 


of a Sphear be taken 


By the firſt Setion of w*" Lines (being duly ſet off and 
divided) the Axes of theſe Bodics being taken,the Cubes 
and Squares thereof, ſhal be their ſeveral ſolidities and ſu- 


they are meaſured : wheteby it appears, that if the Ar 


| Doadtec ahedr . 
L 0:490I, 4» 


ng to the natureof theLine by which 


by theſe Lines (except thoſe which | 


ave for the Tetrabedrum) its Cube and Quadrat (hal bt 


che 
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the ſolidiry and ſuperficiality of che inſcribed Oft:hedrur, 
[coſuhedrum , and Doaecahedrum, according to the re- 
ſneRive Lines of meaſure, by which it is taken. And fo the 
like may be done for the ſolidity and ſuperficiality of the 
joſcribed Tetrahedron, by the Diameter of its ambienc 
Sphear : the Lines of meaſurefor which purpoſe, I find to 
be of the Rational Line in general, 2.4980, for cubiquedie 
menfon, and 0.9306, &Cc. for quadrate dimenſion. 

By the ſecond SeRtion of theſe Lines, the Altitude of an 
Tcoſahedrum and Dodecahedruam being taken ; their 
Cubes, and Quadrats,ſhal be the ſolid and ſuperficial Con- 
rents of their proper Bodies, according to the nature of the 
Line by which they are meaſured s And therefore, if the 
Diameter of a Sphear be taken by theſe Lines, the Cube 
2nd Quadratthereof, (hal be che ſol:dity and ſuperficies 
of the circun-ſcribed [coſahedrum and Dodecahedrum, ac- 
cording to the reſpeRtive Line , by which it is meaſu- 
red. 

And thelike may be done in the Tetrahedrum and 
Oftabedrum circumicribed; and in all the five Bodies both 
inſcribed and circumſcribed, may the ſame be done alto, 
by the Circumference of the greateſt or central Circle of 
the Sphear (circumſcribing and inſcribed) for finding 
their ſold and ſuperficial Contents : Bur the Lines of mea- 
{ure for theſe laſt-named Dimeoſions, as alſo for the cu- 
bique and quadrate dimenſion, (or the cubing and ſqua- 
ring, as I may ſo term them) of the four Bodies here laſt 
handled, by their hedral Diameters or Perpendiculars,avd 
hedrall Diagony alſo in the Dedecahedrum, (as Ibaye al- 
ready ſhewed in the Hexahedrum) I ſhal here omit, as 
needlefſe and ſuperfluous ; and ſhal ſhew the chief of theſe 
Dimenſons, as allo all the other befoxegoing in —_ 

ies, 
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dies, which I have praQtically demonſtrated by way of 


example, in an arithmerical manner, from their ſeveral ar. 
tificiall Lincs of meaſure, (or Lines of C:b ature and Oua- 
arature Jexpreſſed only by Number ; together firſt with 
the Lincar dimenſions of theſe Bodies, (in regard of their 
forefaid feyeral lines of Dimenſion, except thoſe here laſt 
of 21! named) leading thercunto ; ina way of Proportj. 
on, after the moſt exquiſice manner that may be, as from 
thenatura] Meaſure,according as T have done in all thepre. 
cedent dimenſions, But before goto theſe, I think it very 
fir and expedient (for a concluſion of this SeRion) to give 
the praQicall Reader to obſerve by the way, for the more 
eaſe and conyeniency in this kind of Menfuration, or me. 
ericall praRtice, (or more artificial kind of praQtical Geo. 


metry) w<Þ here we handle; & fo to ayoid multiplicity of | 
artific1all metrical Lines or Scales, ariſing by the manifold | 


particular dimenſions here confidered and declared; what 
Lines of meaſure here already delivered and expreſſed by 
Number, do agree, either in the whole throughout, or in 
part Only, in their meaſure or magnitude from chef prime 
Rational Line, ſo farre as is generally needful for ordinary 
uſey whichis to centeſimal parts only of the Rational 
Linefrom which they are taken , and which diyifion in 
char, forſetting off che artificial Lines therefrom, and fo 
alſoin the artificial Lines themſelysfor meaſuring thete- 
by, is generally ſufficient for ordinary uſe, as I haye both 
faid, and exemplarilyſhewed in moſt of the precedent Di- 
menſions ; it haying conſiderably failed but in three of all 
the foregoing praRtical demonfirative Examples, which 
wasficſt, inthe ſolid Content of the Sphear laſt handled, 
produced by the Line of Cubarure pertaining to the Dia- 


merer:and ſecondly, inthe ſolid content of the Dodecahe- | 


drum 


- 1% — = 
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drum in the Pyramidai dimenſion, by the Line pertaining 
to a regular-baſed pentagonal Pyramid in general; where 
yet it did agree ſuſhciently with the true, natural dimenſi- 
on, in the folidity of the compounding Pyramid itſelf; and 
therefore not ſo conſiderable in the Dodecahedrum 2 and 
then in the ſolid content of the Icolahedrum produced by 
the Lineof Cubature belonging ro its (ide 2 But ewo or 
three particular E xamples are not to be regarded, in reſpe&t 
of the general ; ſeing thar the like artificial dimenſions of 
the ſame kind of Figures, may in other Examples hit right 
enough ; the reaſon of thele defe&t:ons having been ſhew- 
cd ſufficiently ar firſt, eſpecially in the laſt Seton of the 
firt Part. And therefore oblerve, 

T. That the artificial Line, for the quadrate dimenfion 
or ſquaring of a Circle, by irs Diameter, (expreſſed firſt of 
all by Number, from a decumillefimal ſolution of the prime 
Rational Line, viz.. 1.1284 fere) and the Line for the cu- 
b:que dimenſion, (or cubing) of a Dodecahearoy. by its 
perpendicular-line of alcitude(or inſcribed Sphear's dime- 
tient) under the ſame ſolution of the Rational Line, viz» 
1.1296) wil agrce inpart, viz. in a centefimal ſolution of 
the Racional Line, being thereby 1.13 fere, which 1 ſhew- 
ed inthe dimenſion of Circle,co be the Line C D according 
tothe primary Line A B. 

II. ThactheLine for the quadrate dimenſion of an 
ordinate Pentagon by its Diameter ot Perpendicular, (ex- 
prefſednumerally, 1.1732 fere) andtheLine for the cubick 
dimenſion ofan [cofahedron by its perpendicular of altitude 
{or inſcribed Spheate's Axis) noted Numerally, 1.1654) 
wil agree ſnfficiently in part, v5z. in centeſimal parrs of the 
Rational Line, being thereby, 1.17, the firſt cormplear, 
the ſecond incompleat ; which difference is not confidera- 


| ble. F . Y | I I.Thie 
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ITI. The Line for the dimenſion of a Terrapon by its 
Diagony, (or circumſcribing Circle's +l, and for 
the arcificial dimenſion of Triangles in general; and the 
Line for the ſolid dimenſion of an Hex ahedros by its baſil 


ot hedral Diagony ; and alſo the Line for the ſuperficiary | 


Dimenſion ot a Coe by its Side and total baſial periphery 
together, do agree in the whole throughout, viz. 1.4142, 
&c. infinitely, being v 2 ofthe intire prime Rational Line 
(as the unit or integerof Meaſure) in it's power quadrati- 
call: with which very nearly agrees the Line for the cu- 
bing ofa Dodec abedrum by its Axisor Diagoniall, (orcit- 
curſcribing Sphear's Dimetienc) in centefimal parts of the 


Rational Line, viz, 1.4 2 compleatly. 
. TI V. The Line for the Quadrate ſuperficiall dimenſion 


of a Sphear, (or the quadration of the Spherical) by its | 


Diameter or Axis; and the Line for the ſquare-like ſuperh. | 
ciary dimenſion of a Cy/nder (or the retangular parallelo- 
grammation of its Superficies) by irs Side and Diameter 
together, do meet in the whole throughout, viz. 0. 56418 
&c, infanitely. 

V. The Line for thequadrate ſuperficial dimenſion of 
a Tetrahedron(or quadration of its ſuperficies) by its Side; 
and for the like dimenſion ofan Ott abedron by its Axy ot 
Diagoniall ( or comprehending Spheare's Diamete) 
and tor the reangular ſuperficial dimenſion of a trigonal 


Pyramid, by the perpendicular ofits baſe, and of its othet 
or lateraltriangular Plane together, do happen to be all, 
one infinitly, in parts of the Rational Line, viz. 0.7598, 
&c. being V ; of the intire prime Rational Line,in its di- 
quadratique potentiality, orcapacity 2 with which agreeth 


In part, viz.to centeſimal parts, the Line of quadratureſfot 
the Side of a Pertagor, (noted formerly by _— 
0.7024 


call 
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0.7624 fere) viz. 0.76 compleat, which in the Dimenſi- 
onof 2 Pentagon, was demonſtrated by the Line P Q. in 
parts of the Line AB. So that here one and the ſame 
Line wil ſerve thus farce, for theſe 4 (ſeveral dimenſions, 
Andvery nearly with this Line, agrees the ine for the cu | 
bing of an [coſahedrum by its ſide(nored formerly in parts 
of the Rational Line, 0.7710 , &c.) taken centeſimally, 
VI. Oo7 Fo 

VI. The Line forthe ſquare-like folidation (as I may 
rerm it) or rectangle-parallelepipedall dimenſion of a 2ri- 
gonal Pyramid by its Ax or alritude,and baſal Diamerer 
or perpendicular together ;and for the ſolid dimenſion of gn 
Hexahedron by 1s Axis or Diagoniall , (or ambient 
Sphear's dimetient)do agree in thewhole throughout, vize 
1.73205, &c, infinitely, being V 3, of the integrall Ra- 
tioaal Line, taken in its power zenzicall or retragonie- 
call. | 

V II. The Line for the reangle-parallelipipedal Solie 
dation of a tetragonall Pyramid by it's Axis or Altitude, 
and bafialldiagony ordiamerer tagether ; and fog{the cu- 
bique dimenſion (or Cubation) of an Oftahearoy by its 
Axis ot Diagoniall, (or containing Spheare's axis or dia- 
meter) are boch one throughout, wiz. 1.817, &c. infinite- 
ly being V 6 of the prireRational Line conſidered in its 
Cubical capacity, or comprehenſibility. 

VIII. The Linefor the ſquare-like, or reRangle-ſu- 
perficiary dimenſion of a tetragonal Pyramid by the fide 
of its Baſe, and the perpendicular of its trigonal Plane to- 
gether ; and for the exact quadrateeſuperticiary dimenſion 
ofan Hexahedron, (or the quadration of its ſuperficies)by 
its Ax or Diagoxiall( or circumicribing Spheare's Dia- 
meter) do agree in the whole, viz. 0,7071, &c, being V+ 
S in 
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infinitely, of the prime Rational Line, in its power or ca- 
pacity terragonical. $5 
IX, The Line for the reQangle-parallelepipedation, 
or parallelepipeda] conſolidation of a pert agonall Pram id 
(as to an exact Quadrate bale.) by the diagonal line, or an- 
oularſubrenſe ot its Baſe, rogether with the Pyramic's 
Ax or altitude {noted formerly by number, 1.6589 fere ) 
and the Line for the ex Cubation of a Tetrahedrum by 
its Ax# (noted in like manner, 1. 6654 fere) wil {uffic- 
ently agree in parc ; ds tocenteſmes of rhe Rational Line, 
©iz51,66; this latter complear, the former incompleat: 
bur wich ſo ſmal a difference, as thatone and the ſame Line 
may thus farreſeryc indifferently for both theſe dimenſions 
VIZ 1.66. 

X. The Linefor rhe reQangle-ſuperficiary dimenſion 
of a pert agonall Pyramid by the foreſaid diagoniall of its 
Baſe, and the perpendicular cf its trigonal Plane together, 
{viz.,0.8045 fere) 2nd the Line for the like dimention of 
a Cone, by the diamerer of irs baſe, and its fide together, 
(0.7979fere ) do agree in part, as to centeſmes of the Ra- 
tional Line, viz. 0.80. the firſt compleat, the ſccond ins 
compleat. 

X 1. The Line for-the exa&t quadrate ſuperficial di. 
menſion ofa Tetrahedrum, by its Axis, (0.6204) and the 
Line for the like dimenſion of a Dodecahedrumby its Axu 
or Diagoniali(orambient Sphear's dimetient) 24z.0.6168 


ere, ,wilſufficiently accord as tocenteſimal parts,viz.0.62; 
! 


the firſt compleat, the ſecond incompleat. 

X 11. Laſtly, the Line for cubing of a Dodecahearon 
by its fide, (0.3072) and the Line for the ſquaring (as [ 
may ſo term 1t) of an /[coſahedron,as to its ſuperficial part, 
by us perpendiculzr of altitude (cr inſcribed Sphears di- 


| nal , 


metient/ 


the 
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metient) viz., 0.5136) wil ſufficiently concurre in part, as 
tocenteſimal parrscf the Rational Line, 252.0451 ;the Jat- 
ter compleat, the former incompleart. 

So that here you may ſee, how that of all the ſeveral 
gcomerrical dimenſions before particularly expreſſed, bring 
in rit5er 62,45 requiring ſo many leveral lines of Meaſure, 
or Lines of quadrature, cubature, &c. the Lines for 28 of 
thern, are contrated into T2, in reſpeRt of a centeſimal ſo- 
lution of the Ratzonal Line from which they are caken,bur 
po further, (according co theſe 12 Notes or obſeryations) 
Andthe Lines for 1 5 ofthe ſame dimenſions, arecontract- 
ed into 6, in regard of an infinite reſolution of the Ratio- 
nal Linea ccording to the 3- 4+ 5. 6- 7. $ Notes. And 
ſo wirk the other 34 dimenſions not here named, having 
their particular Lines of meaſure differivg in the whole, 
(in reſpect of thefraftion-part of cheRat1onal Line,rhough 
not of the integral parc) the archicial Lines for all the 63 
dimensions aforeſaid, wil be contrived into 46, according 
tO a centesjmal partition of the prime or natural Rational 
Line. And the like agreement of Lives as is here Cemon- 
ſtrated, may fall out between theſe and other the like 
Lines, for other Dimensions not here particularly expreſ- 
{ed; and alſo between other Lines, which are none of 
them hereſetdown : which I referre tothe ingenious pra- 
vor ro consider, according as he may haye cccasion of- 
cede 
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ATTAECTEITErEETIErTEEEEETEITTE 
Secr. IV. 


Expreſſing the manifold Dimenſions in the five 
plain ordinate, or regular Boates,: Arithmeti- 
cally, by way of Proportion, in the moſt ex- 
quiſite manner that may be. 


. Nd fo having in the SeAtion imme. 
> diatly beforeing, ſhewed the Di- 
menſfion both ſolid and ſuperficial 


rean or Platonick) Bodies, accor- 
ding to our artificial] way of mea- 
furing, inthe moſt exquisite man» 
ner that may be : (or inſtrumental 
Cubatnre and Quadrature,) We 
hal inthis SeQtion, lay down the ſame Dimenſions, with 
variety of ochers, in theſe Bodies, by Number, in the moſt 
exquiſite Terms of Proportion that may be ; ſuch as 
have not yer bren done (no more then the former artificial 
way of mealuringthe ſame) by any that I could ever meer 
with, or hear cf: and which muſt needs very much ex- 
ceed thoſe ,* redious, obſcure, confuſed , Coffical Terms 
which Mr..Dyggs in his forementioned diſcourſe of theſe 
Bodies, hath Theorematically delivered ; .where yer, he 
hath left out che moſt material and uſefull ones, for the 
ready and ſpeedy diſcoyering of theis ſolid and _ 
a cia 


( 


of the 5 plain ordinate (Pythago. | 


}; 


ve 
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ciall Contents, as being inſcribed in, andcircumſcribed ro, 
a Sphear, in relation both to the Axis or Diameter, and 
the greateſt Periphery of the Sphear,circumſcribivg and in- 
{cribed, 

And here I ſhal firſt begin with the Linear dimenſions 
of theſe Bodies, in all the variety thereof, according to the 
fore-natned ſeveral Lines of dimenſion belonging cothemn, 
asuſually adſcribed ro them for their Dimenſions , (as I 
did in the other ordinate Figures beſore-going, namely, the 
Circle , Sphear, Trigon, and Pextagon) and this, in relati- 
ontothe firſt Dimenſion in Geometry, called in general, 
from the Greeks, Eurbymetrie,or Mecometrieand fromthe 
Latines Lowgimetrie ; And which (in reſpeR of the 
different kinds of Lines) I may call more generally from 
the Greeks, Grammemetrie ; andfrom the Latines, Line- 
Metrics 


Therefore, 
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Therefore, 

Axts,as1.t0,816497 feres 7? y?: 
I The Tetra- 
bedron's =) 
tots ambient Spheares Ax, as 1. 

to 1.224745 fere- 

__Stae, aS1 tO 1224745 fere. ) 

2. The Tetra- 
bedron's Axis 
3s to its ambient Spheares Axzs,as 1 

to 1.5, [ub-ſeſquialtera. | 

Siae, +$16497 fig. 
3 The Ax# of - I to 
a Sphear, is to J) Ax#, 666667 fere. 
the inſcribed 
Tetrahedron's 

12, 666666 infinitely, ſeſ- quialters. 


The 
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Oftabedrow, Nis to its Fxis 1.414214fers 

Hex abed orDiagonial,or | 

4. The) 7634260707, N\circumſcribing )) 147 3205+ V 3+ 

Side OY [coſaiedroy, \(SPpheare's Di- 


6 I-QO2IT Jo 
the tient, as 7, 
Dodecahedron.# to 2.802517» 
Contr arily, 

. The Ax;s, 5 Oftahe  ZOY | bo Vie 
Di oniall, or ar aron, = 6 707107 fere V3 
angularDiame ahe -N. ©” iN 
Tenor _ ; — 2 an 
bient Sphear's Y[coſahedy o ). : 

Dimerien) of yes, S 9227 37 
the Dodecahedron,W 5\ 3568226 

T, . . 
<p etrahedrov, 2-449 49 fert.. | 
ter ofa Sphear \\ Ott ahedren, (\ 2 Y1+224745 Jupduplde 
is to the Side - , 
of the circum- H, ex ahedr 09,” þ< r «£O1418 fe ee HIds 
ſcaibed, (fI coſahedrow, OGG 58s © 


Dodecahedron. 0.449028 feree 


Cone 


Contr ariwiſe. 
2 pTetrabedron,  #$+408248.., 
F- Oft abedron, \\ isrothe inſcribed h + $16 497+ dnupla. 
7 K Hexahedron. q Spheare's Dime-F x. £qualss, a8 before, 
2 YIcoſabedron, Ye WV 0P IoFII5 22» 
| e; Dodtecehearon. 2+-227033« fere. 


And fo the two laſt of thele Proportions, areconſequent. 
ly of the Sidesof thoſe two Bodies to their Altitudes, 


And by the 6*). SeRtjonof Proportions, as allo bythe 
5*Þ, Sect. of the like proportions, in relation to the corre. 
ſpondent Circumference of aSphear,you may oblerve, boy 
that a Tetrabedrum and an Oftahedrum being circum. 
ſcribed to one Sphear, the fideof the Terrabedrums wile 
exaQly double tothe fide ofrhe Oftahedrym : And loby 
the 9*) Se. beforegoing,you may obſerve concrarily,hoy 
that theſe ewo Bodies hauing one and the ſame fide, the 
Diameter of the Sphear infcribed in the Ott abedynn, wi 
be exaRlydouble to the Diameter of che Sphear inſcribed 
inthe Teirabedywm. And the like with theſe, you may 
alſo obſerve afterwards inthe 5 and 6 SeRions pertaining 
to the correſpondentCircumference of a Sphear. And the 
ſame preportion wil the Tetrabedruan: here hold tothe 
Oftahedram, both for ſolid and ſuperficiall dimenſion, at 
it Loth for laceral dimenſion,as I (hal ſhew afterwards. 

8. Tetrakecron's Axi$ is to its inſcribed Sphear's Axis, 
as 1.tO «5 dupla. Andrtherefore contiarily . 

9. The Axis of a Sphear js to the Axisof its circum- 
ſcribing 7 etrabedron, as 1, to 2, ſubdupla. 

10. The Ax of Terrahedron's ambient or external 
Sphear J 
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$phear, istothe Axzs of its inſcribed or internal Sphear, 
232, to +3333, &c. infinitely, viz. 3. to 1, zrjpla. And 
therefore converſly, 

11. The Axis of Tetrabedron's inſcribed Sphear, isto 
the Axis of it's circumſcribing Sphear, as I. to 3, ſubtri- 
plas 


12. The , Hexabedron \ Or their circum- /, oa 
Ari, Dis * )) ſcribing Sphear's $7735-03 


goniall, pf rare Dimerienc, is to 
angular = their inſcribed 7 | 
Diamerer } Dodecabedron,\\ Sphear's Dime- y)*  -— IY 
of the . | tient, as I. to | 

\ [coſabedron, $7946 54s! 


And ſo conſequently , the latter of theſe two Proporti- 
ons, is to be underſtood of the Axes of thoſe two Bodies, 
to their Altitmdes. | 


C, onverſly. 


13.The Inſcri. F Hexabedron, 3 * 
bed Spheare's og -73205,v J- 


Dimeticor,, .is F, 
ro the - Lag [o# abearon, 
fcribing 2S Te {O —— 


Spheare's 'Di-"] Dodecabedron, 

merienr,(or the 'P 
Axis s Or Dia | i 
goniall) of the | [coſahedron. i 


W— 


$1,25840 rfere 


+ -* 


And ſo the latter ofcheſe two Proportions, is of the Alri- 
tuderof thoſe two Bodies totheir Axes, = 


Z 2 By 
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By which two Se&tions of proportions in theſe 4 Bodies, 
and by therwo laſt proportions in the Terrahedrum next 
before-going, viz. Set. 10 and 11, it appeateth, that 
theſefiveregular Bodies, inreſpeR oftheir Spherical! in- 
{cripribility and circumſcriptibility, do require three ſeye. 
ral diſtin Sphears, circumſcribing or containing, and in. 
ſcribed or contained : Thar is, they being all ſeyerally in. 
ſcribed within one Sphear, cannoc then alſo be exaRthy cir. 
cumſcribed about ( or cannot compleatly comprehend 
within them) one Sphear,butthree ſeveral Sphears;z where.” 
of that whieh 1s inſcribed in the Tetrabedrams wil be the 
leaſt, and that inſcribed in the Hex abedrur and Oft abe. 
druwp,wil be equal, and that which is inſcribed in the 

Dodecahedrum and Icoſahedrum wil be alſo as one, and 
thebiggeR ofall. < | 

Andfo againcontrarily, theſe five Bodies being ſeyeral- 
ly circumſcribed about (orcomprehending in them) one 
Spheare , cannot then again be exaQly comprehended at 
contained of one Spheare, but muſt haye three ſeye- 
rall comprehending, containing or including Sphears ; of 
which, that for the Tetrabedrurs, wil be: the greatefi;that 
forthe Hex abedrum and Oftahedrum wil pF alike. and 
that which is for the Dodecabedrum and Tcoſabedrun 
wil alſo be of eval magnithde, and indeediht teaft of all 
( See M.Diggs & Diſcourſe upon theſe Bodies, Prob.17.) 
And the liketo theſe may he obſerved in theſe 5 bodies, us 
being inſcribed in,or circuniſcribed about,one Sphenr,in re- 
ſpeR of the Cirdescircumſcribing their Baſes, the Diames 
ters of theſe Circles ard of the Bodie's circaryſcribing and 
ne being compared together * And'theres 

e: ; Pet! H 
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14. The p=Tetrabedron, Wis tothe Diame. \.g4:809. 
Diamerer Hex abedron, cer of the Circ\c —  —— 


of rhe Oftabed circumſcribing 816497 fere. 
Sphear cir- eDearen, their Baſe, as 1 
| cog er Dodecahedron Ao, ILY — — 


bingthe W[coſahedron. < .607062, 


. 
- 
F 


Andſothe ſecond and third of theſe Proportions, arealſo 
of the Axes or Diagonies of theſe 4 Bodies, to the diame- 
rers of their Baſe's ambient Circkstwhich:in the Hex abe- 
dran,is of the corporal Diagony, to the bafial or ſuperficiall 
Diagony. TOP 


Circle circum- 
Spheare Of ahedron, ſcribing their 
inſcribed  Dodec ahearon, baſe, as I.to 
inthe. 7 1toſahedrov. : 


Andto he ſecond of | theſe Proportions, is conſequently 
ofthe Hex ahedrow's Side to its Basiall Diagony. 


The Converſe of theſe are, 
16. The Dia-,_T etrahedron, - 1.06066 
_ of the A Hexabedron, 122 the Dia Foun 
Circle circum. *  mererof their - ), 22, 
ſcribing rhe Ott ahearon, circumlcribing NE 
Baſe of the f/Dodecahedron,\ Shear, ac. ts 
Tcoſahedron. 1.647278, 


And fotheſecond and third of theſe Proportions, are al. 
ſoof the diameters of the bafial! ambient Circles of theſe 
four bodies,to their Axes or Dsagories: which inthe Hex. 
abedron', is of the bafiall or hedrall diagony, to the total 
corporall diagony. 


is rq their in- 
ſcribed Sphear 
Diamerer,as 1. 
ro 


.707107 ſeri 


TR cen; 


bafialor hedral 
 - 1 < Otahedron, 
ambient Circl: | # ge ot 


meter-of -the "xv biedron, 
of rhe | 
Tcoſahedron. 


1.309016. 


Ando the ſecond of theſe Proportions, is of the Hexz- 
hedron's bafial Diagony dr Diameter, to its Side. 


Andthelaſt of theſe Proportions , is of the bafiall am: 
bient Circle's Diameter , tothe Alcitudes of thoſe ewo 
Bodies. 


So 
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So that you may here ſee by theſe 4 SeRions of pro. 
portions, how that theſe 5 bodies being deſcribed either 
within or about one Sphear, have only three {everal cir- 
cumſcribing or containing Circles, for their Baſes; where. 
of, that which is for the T etrahedrum. is the largeſt; that 
for the Hexahedrum and Ot ahedrum ate both one, and 
thenextto it 3 and that which is for the Dodecabedram 
and Icoſahedrum are allo cqual,and the leaſt of all; which 
Euchd E. 14- p. 5, and 21, ſpeaks of, only in reſpe& of 
theſe bodie's iaſcripribility in one Sphear. As for the ba- 
Gal or hedral inſcribed Circles of theſe 5 Bodies, whether 
inſcribed in, orcircumſcribed about one Sphear ; there is 
noſuch parity or agreement amongſt them, bur they are 
all different one from another. 

And as for the proportions ofche ſides of theſe Bodies 
ro the Diameters of their hedral Circke's whether circum- 
ſcribing or iaſcribed;and to their hedral Diamerters or per- 
pendiculars, &c.theſame are to be had in the three ordi- 
nate Planes before handled, viz, the 7 rigon, Tetragen & 
Pentagon: choſe for the Tetrahedron, Ott zhedron and [co- 
ſabedron,out of the Trigen ; thoſe for the Hexahedron, 
out of the Tetragon ; and thoſe for the Dodecahedron,out 
ofthe Pextagon ; But indeed, that of the FHexabedron's 
fide to its hecial ambient Circle's Dimertient (or its hedral 
Diameter) & e contra ; is allo noted in the 15. and 17s 
SeRions, | 

And thus much for thelinear proportions, in reſpe& of 
the ſeyerall lines of Dimerifion in theſe Bodies , being 
conſidered both ſimply or abſolutely in themſelyes , and 
alſo as being inſcribed and circumſcribed, and that in re- 
lation tothe Diameter of the Sphear circumſcribing and 

in - 
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inſcribed. And from theſe we ſhal proceedto the like pro. 
portions, in reſpec of the Circumference anſwering to the 
fajd Sphear's Diameter, which I haye not yet found 
couched upon by any man, in any kind whatſoeyer, Ang 
therefore. 


0 Cireun G Tetrahedron, ( «259899 fere. 
Spheare's great- \ Otahedron, Fa 225079. 
eſt , or Cemiralls FJ, i, 
Circle, is co the Sacre, pe 183776, 
Side of the in- ({4coſabedron, * {+167 345» 
ſcribed Dodecahedron. «113580, cxatth 
Vice-verſa. 
Tetrahedron, is to the cir--- 2.8 47649 
cumſcribi - 
2. The CO_ S =9m9a. Bi 4:44288 30 
Side of Y, 15-awny eſt circumfe- J5:441 39 8- 
the Coſ, » Frence, az 1. to / 5*+97 56640 
Dodecahedron” 8.804369. 


3- The Periphery of a Sphear's greateſt Circle, is to it 
inſctibed Terr ahedrum's AX, 42S 1. to 212206, And 
fo contrarily. | | 


4+ The Axis of a Tetrahedram, is to its ambient 
Sphear's greateſt or true Periphery, as 1, to 4.71 2389, 


5+ The 


6. The fide of the 


& > ? £ 


= = 
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ſ Tetrahedron, 4. C 779697 
a T fere.: 1 ou 
The Peri- Oft abedrin, ' | ; fray na Hs | 
of 2 2 *'Þ 5 - 
| cumterence to:the 
ja oh Het ahedron, | 7 EE 
he fide of th . | & | chisbodybeing 
ions: 4 | '& [wich rs 
SUGURTSY ym_ 
I coſahedrov, = 4'.210589;fere; 1, 


| Dodecabedren,y; | 1 .142930..) Nu 


- Wales Com arawiſe, 
ff | Tuty abe drow, 7 | [ I, 2925» AGLES 
= | 1 Is _ . ; , _ 610d. a8 
y ; nn "el [reg jthe Rag 
© | Hexabegrev, | efcarett Periphe-| SaPonEC) 

E 1% AS-1.00. _—_— 

& | eefubeden, | | aig 
UDodecahedyon, * xs : C699 6437" oy » 
: | i} arld 4 mo | C &," It 


1.8 f Fe T 
The p of got haigeſ Circe& 716: ths 
Ar of its wer etrabedt um, as 1.0: 64867" +6 
And again converſly,” 

'$. The”. 4x12 of a Titty ther uns is to'its inſcribed 
Sphear $ oreateſt Peripheyy, asY,to I 570796. 

'As Rl Borophrennts of the A_ Sptienre” $ 
preateſt or Diatnerraf Cirtunifetence of thelt' Bodies, to 
their in{aHd&#' Spheate*s like 'Circurnference, & coma 
And of the greateſt Cirtniimeretict of the S phearborh Cit= 
Aa cumſcri- 
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cumſcibing andinſcribed,zo theCircumference of the ba. 
fial or hedralcircuwſcribing Circles of theſe Bodies, & 
contra: they wil be the ſame with thoſe whith are already 
expreſſed berween the Diqmeters, viz. firſt; in eſpe of 
the Sphear circuniſcribing and inſcribed ,. betwerr»them- 
ſelycs; and chen of both ele Shears ſevetally with the 
Circlescircumſcribing theþaſes of theſe Bodies, as being 
deſcribedeither withmor without one Sphear (or ſeveral 
Sphears of one magnitude.) | 
Having thus exprefled the Linear propotcions in theſe 
Bodies,or the proportions of linear dimenhon, as many as 
and indeed many more then) are here abſolutely needful 
ot the meaſuring of them : I ſhal now come-to ſhew .the 
proportiqns both ſuperficial or quadrate, and ſolid or cv- 
bique deduced from thence, and both theſe conjunRly (for 
brevity ſake) in referencetothe other two Drmer/iong in 
Geometric, called from the Grecians, Fmobademerrie' (& 
Platoruetrie) & Stereometrie; and from the Latins, Plawe- 
metrie & Solido-metric: beginning with the lattex of thele 
25 being moſt worthy and moſt conſiderable. in ſold Fi. 
gures, asT have faid before, the ſuperficial dimenſion in 
them being nor ſo uſeful or material , and alſo much wore 
eafily obrained-; eſpecially in thele fiye. Solids; . whether 
the ſame be done naturally or artificially ; And. therefare 
firſt in reſpeR of theſe Bodies confidered ſimply and abſo- 
lutely by themſelves, withoutapy inſcriptibity; and cir- 


cumſcriptibility , cither ſpherical or mutual ; the cubi. | 
cal proportions noted by the letter c , and the qua- | 


drate proportions by theletter q, wil be 3s followeth ; the 
bodies being placed mn order according to their magnitudes 
increaſing, both ſolidly and ſuperficially. - 


r, The 


-Y 


I. The Larerall Cube and Quadrar of che 


2. The Side of the 


-— 


" Tetrabedron, [ 

0 
Ott abedros, 
| | 
| Hpxahedron. 


| [coſahedron, 


£ 
+471 


——  — 


isto Tac Bodies ſolidicy and pericies; asI.to 


I. The Larerall Cube and Quadrar of che 


—_— — — 


Dodecahearon. 


Z ab % 
= ; _ 
# \ 


Parr II. in #he five plain regular Bodies. 
ſ.11785112. C- 
J 117320508. 4q, 


- 3-464102 fere q. 


| :.000000. 6: H.equalie 
6-000000. 9» OQſub-ſextuplas 


(2: «181695. c.pl. 
8.660254 q: 


J-GGZIIg. Co 
20-6457 290 9+ 
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= 
Þ 


40452- Ee 


D. 


3 | Hence, 
"Tetrahedron, ?  F£.49028. c. TY ; 
| _J 1:316074- 9-fT- 2 
is to the |, 4 
11 Side of | 778346 fer. c. 8 
0Babedeg, | heCabe| : Cor: ® 
S| | and QuaF 1-86121. 9» | 
| 1 drat e- 7? * nl 
= aa. 1 quall ro | 2.44949+ q-PH. 
IM | | the Bo- 
E 0 dies foli- | 1-29697. 6 
be: Ieoſahedrov, j dity and [| 7, --#Þ} 
I | and ſuper j 2-94283+- 9 
| | 1 ficies, as); 
\ $7+to \] 1-971522, c SD, 
LDodecahedren, 3 Us: 543757. 4- 
2 3 
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And hereby it appears, that theſe 5 Bodies having all 
theſame ſide 2 the Oftahedrmnn is quadruple to the Tetra. | © 
hedrwm in ſolidity, and double in ſuperficiality : (8 which z 
] have ſhewed before in their dimenſions) The Hexahe. | .* 
drm is bigger then both thaſe together, both in folidity S 
and ſuperficiality : the /coſahedramn is greater then thoſe 3 5 
togetber, inſolidity, bar leſſer in the ſuperficies 2 and is zl 
herein quintuple to theT ety abedrum,and ſodouble-ſeſqui- 
alter to the Of abedrum (as I have allo ſhewed before) 
Andthe Dodecahedruns is larger then all the other toge- 
ther, both in ſolid and ſuperficial dimenſion. | 4 T 
CO _—_ 
” a + _ ſphe 
X Cube of Tetra. 2SHavry : « 21650635, Tn 
"= hedron's | : | - 
ton Ax1S18 - 
\ . &« 
Quadra: ONS "Superficies = 2.5980761 
| Hence, and 
| reſf 
= » ySoldity eh 
=] | 
Nw TD) Saperficied 
Then for the Tetrahedron in 'refererice to 2 Sphedr, 
by way &f inſcripuibility therein, as:to its Dimeticnt, !t 
m_ 


- Fo" The 
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3 4Cube - a \Solidity «0641 500299, 

ty car 

E isrothe YL 

R inſcri- Si 

-. bed Te ( & 

- trahe- Sy | 

> \ Quaarat \drow's / Superficns\, W1.1547005 

Hence, | 
& The A Cube Ys  YSolidity | «4003129. 
me- = OD 

ter of a , 5 = - 

ſphear 5 -: 

is to ( SS A 
thelide \\'s 5 | 
ofthe \ Quadrat ' I'S of Super ficies I.0745699- 


Next for the other 4 Bodies, both ſimply in themlelyes, 
and alſo in relation to their ambient Sphear together; in 
reſpe& of their common Axis or Dimetient, it follow- 
eth. 


The Aimenlo | . 
fi nall Proportions Parr II; p 
* ſOttabedren, 
: | ”, fo che$.166667 ford e.2 |, 
E |. —_ [+ 7320508 or 
S2 | ſcribing |. 7C%| og 
Z's | Hexahedron Sphenxes | -19245009. «. Be 
I = | imeti- | 2.00000. "us Ga do 
Oz | lh Tenc, 1sto | dupla. LS rel 
ET P 1 cheBo- # | & 
$2 coſabedron, [ dies ſoli- | . 31 7018 _ 
S j _ and | 2s Ts. 7 L. me 
5 | Dodecahedron, | 5 ay wy | $3865 R | 
Ba p 2.628656 fere. 
ther 
Hence, thin 
fron 
I 
[OR ahedron +. ga fri 
[1 I, rib 
Z : ſor hee I Y ch 0 
s | ny (27736. telimed | 
_ . r 
» | Hexabedran, | atis or Di | Didm. & heifers | | I8to 
= 1 » | Axisor Dil bed Hexabedrons | 
Ss | | —_ is | fide, and f s 4 II 
> | ] torhe fide o of its || th 
QC | of rhe own Axisor corporal | = 
S511 {| Cube and Diagony,co its ap lame. 
HI ont ein] | ai 
E [ |] equall to -. $ | IV 
| Ceaſabedees, | the Bodies -68186. P rope 
Ry 1 3 - F rner # & } £:54714 9 L arPrc 
Upcrhcia- Sphe 
ln} | lity as _ 703483 fere c. D, and 
| Cl .621313, 4. et Pe 


By 
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- By which proportions, (as alſo by the 1.2. and 5 SeRi- 
ons following of the like 'proportions, in relation to the 
greateſt Periphery of a Sphear) it appears, that theſe five 
Bodies being all deſcribed within one & the ſame Sphear, 
do retain the ſame ordet and. rank among themſelves, jn 
reſpeR of their magnitudes or. dimenſions both ſolid and 
luperficiall, as they do, being of one common, lateral di- 
menſion, but not in that proportion and difference of di- 
menhon eitherſolid or ſuperficiall ; for that herethelate- 
ralDimenſion being different. ip them all, and thatby way 
of diminution from the leaſt body to the greatefi, the ſue 
perficiall and foJid dimenſion become thereby different in 
them allio |rke order, by.-way.of augmentation; bur no- 
thing ſa much, as being all under the ſame lateral dimen- 
ſion. And hereby it alio, plainly appears, . . 

I, Thattbe Hex ahearmm.js,tuplethe Tetrabedramin- 
{cribed inthe ſame Sphear, and.fo E I14-p.32. And, , 

I L. That the Hex abedrum is to the Ott ahedram withe 
in the ſame Sphear, lolidly, as jt is luperficzally, according 
to E14-p.27 ; andalſo 85 the S5de of the Hexahedrum 
isto the Radrr of the Sphear by the ſane Prop, And. - 

ITI. That the Oftabedram: is ſuperficially ſeſquialer 
the Tetrahedrum, accordingto E 14. p. 14. and ſo (bythe 
ſame Prop.) che 7 errahedrum is Bahally or Hedrally, ſef- 

Quitertian the Oft abedrum. And, 

LV. By the laſt named SeRions of ſolid and ſuperficial 
Proportions, together with che 3. and 5. SeRtions of Line- 
arProportions beforegoing, berween the Diameter of a 
Sphear, and the ſides of the 5 Bodies inſcribed thererein ; 
and alſo the firſt SeionofProportions, berween the great- 
et Periphery of a Sphear, and the ſides of the —_ in- 

cribed 2 
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ſcribed ; it appeareh, how that the Offahedymm is toike 
Triple of the Tetrahedrums inſcribed in the ſame Sphear, 
as irs fide'istothe fide of the Tetrahedrwm ; andlo EL, 
P+ 22. And , ; 

V. Thatthe Dodecahedrams is to the Icoſahedrums in 
the ſame Sphear ; both ſolidly and ſuperficially, as the 
Hexahedrum isto the Icoſabedrum laterally, according to 
E,14-p.9 and1t. | 

Then for theſe Bodies in relation to a Sphear, ' inreſpes 
of their circumſcriptibility about the ſame, as to its Dime- 
tient; and ſo for the Hex abetirnm, Dodecahedrum, and 1. 
coſahedrum; fimply and abſolutely in themſelves allo, in 
reſpeR of their Dimetients of altitude, being all one with 
their inſcribed Sphear's Dimerientztheir proportions both 
cubatory and quadratoty, wil be as followethz the Bodie: ) 
being hereplaced in order according to their magnitudes 
both ſolidand ſuperficial decreasing, which: is'according 
to their duc hedral order, in reſped of their denominat. 
ons from the numbers of their baſes or hedral Plates 
And therefore, 4s ON £ {+1 


'S. The 


9.T 
metr 
and ( 
ofa. 
is to 
dity 4 
hive 
circut 
bing 


þ 
J 
- 


The 


9, The D 12- 
metrall Cube 
and Quadrat 
of a Sphear, 
is tothe ſoli- 
dity & ſuper- 
ficies of its 
circutyſcri 
bing 


themſclyes, 


| Ter obedren, 


Hexahedron. 


Ott abedron, : 


| | Dodecehedron. 


Clcoſahearon, 


IJ 


' a51T.to 


0, 
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I.7320508. Cc. 
f 03923048. Fo eT 


| the ſame as its 
Lateral Cube & > H 
| Quadrat, 


| 0.8660254- ©. ? 0 
F-19615 24. qe 


0.693786. c. 
4162719. q» c D 


[ 0.631757 Co C1 
LL 3-79954 q- 


And fo the 4laſt of theſe Proportions, are conſequently, 
of the Cubes and Quadrars of the Alttwdes ofthoſe two 
Bodies, to the ſolid and ſuperficiall capacities ofthe Bodies 


to. The 
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4 YJ f#1.200937. c. 
| Tre, | $32:010- © 
| che ſame as in? 
| | | Seft. 3. the 
Io, The Di- fide of this 
metienc of a Hex abear op, Body agiec- [If 
Sphear,is to ing . with the 
the fide of Q | inſcribed 
the Cube and f | « | Sphears di- 
Quadrac - | metient. 8 \þ 
equall to the " 
ſolidity and ? 0 .bedron 0.953193.c-2' 
ſuperficies cf | E | 2.279507.9. 
the awbjent, = 
Dodecahedren, | 0.885 269, c. 
2.040274s 9. 
| [coſahedrov, 0.858058 ce 
C J <C1-9469324g. 


Ando the 4 laſt oftheſe proportions, are of the Altituds 
of thoſe two Bodies, tothefides of the Cubes and Qu 
drats, equal to their ſolidities and ſuperficjeties, 
Whereby, as alſo by the 3, and 7 SeRtions of Propor- 
rions following, it plainly appears, how that theſe 5 Bo- 
dies being all deſcribed about one Sphear, the' Terr abes 
dren is the biggeſt of all, both in ſolid and ſuperficiall di- 
men{on, andis exactly double to the Ot abedrum in both 
theſe dimenſions (as jt was ſhewed before tobe in irs 1: 
teraldimenfion) and yery near as bige as the Hexabe 
arum and Oft ahedraes both together, in reſpeR of both 
| dir 


Sphear 


i, The Cube 

and Quadrat $ ,... 

of the great- | Oft ahedror, 

0| eftor centrall! 
Cicumfercce | | 

| of 1Sphear, is Hexabedroh, 

D | tothe ſolid& | 

ſuperficial] Levſabedren, 

capacity of 

the inſcribed 
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dimenſions: And the [coſahedrumis the eat of allin both 


T | theſe dimenſions ; which is almoſt contrary to the former 
courſe holden in theſe Bodies, being deſcribed within one 


N _ for the like Proportions, in relation to the Cir» 


cumference of 2 Sphear's greateſt Circle ; andfirft, in re= 
ſpe of theſe Bodies ſpherall inſcriptibility ; ir followeth, 


J 
c Tetrahedron. 


CDodecahedron, 
hd 


f©.0020689369.c, - 
.1169956. q. 2 


0053352557. ? 
17549345 9. 


.09626681069.c. 2 ” 
''. 202642367» 9. 


.010224 34. c. 21 
| 2425259. 9+ 


01122832, C. 
4266338, 4. $ " 


as IT. to 
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T herefore. 
J WT? 22. | 
. Tetrabedroy. 7423 Ce T 3o 
+342046., q Vo - 
| og UL 
.The circum» ; Ch dr; 
ring | Oftabed; on, {| ys , « fere.c c 0] Sp 
Sphear's great l T- a rhe 
the 6d of the 2 TR- Po 
ore jor 
Cube aniQue- | Hexahedron, [| + Sorted al pe 
drarequal) - fo Om rail 
the foldand | | | ſeribes, | (1 
ſuperficiall Þ | | 
comentof the | [coſahedron. | 43170427. Ce ? 7 
inſcribed | F | | 492469. q - 
Dodecahedron. «233935. Co © 
I j &(-$1608fere 4. 


Then for the proportions cubatoric and quadratarie 
in relaticn to a Sphear's greateſt, Diametral, or erue Peti- 
riphery,in reſpe&of theſe Bodies Spherall circumſcripribi- 
lity, it followeth, 
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" Tetr ahedron, 1 in ER - £ T 
» The preareſt ! 4 
T p heriall «0323251534. 
_ us. | Hexahedron, | E4 «6079271. * H 
0 i © 0: | - 
ear, istO 2 | e's. 
| the ſolidicy& |} Ot abedron » | 927930040, 
ſuperficial F | o | 526480 314-9. 
1 Of itscompre- F E 
y _ in. 4 Dodgcabedroy. —_— ; - _ D 
cluding | | 4 | . 
| [coſahedron, i | 92037574: *F g 
| ES Ns ; | 


0, 3849622. 9. 
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Part II, 


1 Whereupms 
i ? 4 +3813701» C, 
| Tetrabedyon, | : 1.061387, i 
; .319$309.c. the 
I ſame as of the 
> UReS. | circumf. to the | 
or Diameurall | | : | Dia. the fide 
Fexiphery of a Heaxhedrow a this Body'a-/ 
S is}... | | greeing with } 
the Side of rhe , © the Sphears di- f| 
Cube and Qya- | - -ameter 
drat equaltto }' LESS Ju 5 
the(ſolidfty& F': | | 3 | -7796968.9.--j 
OE | | 
he circum- «30240798. c. 
ſcribingor Oftahearon. | ph as $ 
coprehending | | WP 
| | E «2817898, c. 
—_ OP" & 
=; OT riaresl | «2731284, 
- IF J  Se619727. 9. I 


Lafily, for theſe Bodies, and a G! 


obe i com- 


pared wholly together, both ſolidly and ſuperficially; and 
that according, both to their inſcription and circumſctiptis 
en, theProportions wilbe as followeth,(the firſt or upper- 


'$. A 


”- moſtofthetwo Numbers belonging toeach Body in the 
two fir ScRions, being for ſolid compariſon, and theſe- 


cond for ſuperficial 1) 


Pa 


a 
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Tetrahedron. 


þ 


5. A Globe or Sphear, is 
to the inſcribed 


Icoſahedron 


| 


? 12251752 


Ott ahedren '| 


| Hex abedron | 


476198789. 


Solidly and ſuperficially RES t1.to 


3 6649987. FP) D: 
'T ms ON 


| Docecabedr o | 


43675526 fere. £ T 


+3183 09886.9greeing 
with diyers of the for. 
mer proportions, 

e551 328895. 


+367 5 | 26 fere. agree- 
ins with the ſuperficial] 
compatſon i in the Te 
tr ahedron. | 
6366 | 977. nm 


60 546 14- } 1 _ 


4 


Tetrahedron. | 


| 


pn OM 
Cy 
- 
© | Hex ahedron | 
| 
8 Icoſahedron. \ 
Dodecabedri | 


Conmrariwiſc. 


| 8-162097 C - 


Isto the circumſcribing Globe or Sphear, 
ſolidly and ſuperficially together 


as 1,00 
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>” 


| 2.7 20699 


3-14159265, 2. 
greeing with ma- 

ny of the forego-> 0 
ing proportions. | 
I-$1379936—Y 


inthe T etrahedrov 
Is5707963 #7 


1+312477 
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I+65163 why 


I+503966. ©D 
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7. AGlobe or Sphaar, is to its ambient | 
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7- AGlobeor Sphar, is to its ambient 
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Conyerſly, 


is tothe inſccibed Globe or Sphear, bock ſolidly 
and ſuperficially together in one;as 15 to 


| 


A— 


c30229989- 


1 52359877, the ſame 
| 3s of the Cube of a} 


Sphear's Axis,to the 
Sphear it felfe; the H 
Cube of the Axis be-\\ 
ing here the ambient ! 
Hexahedrum. 


: 604599788. double | 


to the Sphear inſcri- ; 


bed in the Tetrabe- 


drum. 


7 54697 Zo 


| 


©C:8287974- 


By the two laſt of which Seions of ſolid and ſuperfici. 
all Proportions or compariſens between the 5 ordinate Bo 
diet and a Globe or Sphear, itappeareth ; that any of the 
ſaid Bodies being circumſcribed about a Sphear, the ſolid 
and ſuperficiall capacity thereof, wilbe one and the ſame 
numerally, (or in the number of a giyen Meaſure) viz, | 
where the ſaid ewo ſeyerall Dimenſions of the inſcribed 
Sphear atealike in number : That is, tyo like Bodies 
exaQly 


Cay - 


EE 
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exaRtly encompaſſing or enyironing two ſeyerall, diſtin 
Sphear*s, whereof the ſolidity of the'one,8: the ſuperficiety 
ofthe other, are numerally ak ; therewil the ſolid capa- 
city of one of the like ambient Bodics, and che ſuperficiall 
capacity ofthe other, be alſo alike in the number of mea= 
ſure, And ſolikewife, two diſtin Sphears being inſcri- 
bed in two ſeveral like Bodies, whereof the ſolid meaſure 
of the one, and rhe ſuperficial meafure of the other are nu- 
merally the ſame; there wil the ſolidity of one of the inſcti». 
bed Sphears, andthe ſuperhiciety ofthe other, be alſo ou- 
merally the ſame 2 and which I baye not found to be ob. 
ſerved by any before. 

Many more Proportions might here haye been raiſed, 
if they were need 3 as namely of the Bodies among 
themſelves in reſpeR of cheir mutuall inſcription and cir- 
cuwſcriprion ; andthoſe alſo which are the conyerfe of 
matly of the former, ro wit, the Proportions of thefe Ba-. 
dies ſolidly and ſuperficially, roche Cubes and Quadrars 
of their Sides, and of their Axes and Altitudes; and ſo of 
the Diameter and greateſt Circumference of their circum- 
ſcribing and inſcribed Sphears , whereby the (ides, Axes 
and Altirudes of theſe Bodies, and ſorhe Axes or Dime- 
tients, and greateſt Perjpheries, of their circumſcribing 
and inſcribed Sphears, might be obtained , by having 
the ſolidities and ſuperficialities of the Bodies only ; 
and that after one Radica) extraRion, quadrate or cubiq; 
according as I delivered in the Circle and Sphear, for the 
obtaining of their Diameters and Peripheries,by their ſu- 
perficial and ſolid Contents; and fo in the ordinate Trigow 
for thefinding of its fide, and Diametral or perpendicular 
line; andinthe ordinate Pentagon, for ies fide and Diame- 
trallor perpendicular, and Diagonal-line, by their areall 
CEA Or 
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or ſaperficial Contents : Burthat theſe kind of proporti. 
e-1<.ecnato uſctull, being indeed more of curiofity then 
vi: ©, ath the ſuperficial and ſolid Contents of Figures are 
Tm. 216 v/ally inquired out by their ſides, Diameters, and 
orhe: ihe; Lines of Dimenſton,then theſe lines are by their 
ſupert;cixlland'olid Contents ; for that the thing chiefly 
mel - 1:5: the dimention of all Figures, 15 their foperfc! 
al! 4,6 iohi.! Contents (and in ſolid Figures, chiefly the fo- 
'c; Qonteut, a: 1 iard before) which muſt be obtained by 
their foreia, d lin-s of Dimenſions | | 
* &rdr-15 n2ying bandled the five famous ordinate( 7je 
+ 14,2 or 1 :0-1ck ) Bodies, or the angular, or red 
(1-1/2; 0111S -boch geometrically, in an inſtrumen- 
2c or artificial way of meaſuring) 
22; | .c: the moſt exquiſite proportional 
; Ari iCh AL May ve, 214 that chiefly in reference to theit 
ſc!;d and and ſuperficiall dimenkons : Iſhalnext come to 
thc ſecond theorematicall Propofition before-mentioned, 
in which, our more particular ot ſpecial reaſon of our at- 
tuficial inftrumentary dimeniions(or mechanicall Cubatute 
and Quagrature) of theſe Bodies, like as firſt of a Spher, 
(as to the obtainivg of the ſeyerall arcificiall Lines of mea- 
{:re for performing the ſame) is contained, 


Ev 
% 
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Treos. II. 


Explic atmg particularly the foregoing artificial Lines for 
the cubick dimenſion, (cr Cubing) of a Sphear ; from 
our particular or ſpeciall Reaſon of Dimenſion: And con- 
ſequently, the Lines for the 11:8 dimenfion of all the other 
regular Solids. 


'CZBZ2 F the Ax or Dimetient of aSpheay,cqual tothe 
SS Cube ofthe Parts of the Rational Line, be had; 
» The ſame ſhal be the correſpondent Line of 
Cuybature, accordingto the ſaid Pares., And the 
reaſon of that to the congrual CubatorieLine, in reference 
tothe whole intire Meaſure, wil be as the reaſon of the 
Parts to the Whole; which 1s as the reaſon of their Cubes. 
And the like for the correſpondent Periphery, or the Cir- 
cumference of the greateſt Circle. © 
AR the like in both chele, for the ſuperficiary (or qua- 
drate) dimenſion of a Sphear (or quadration of the 
Sphericall only reſpe& being here had to the quadrare pants 
of theRational Line, as there to the cnbique 2 andſo in- 
deed this may properly cnough be referred to the firſt 
Theoreine, the reaſon here, being the ſame with that. 
And the ſame reaſon holdeth in all the five fore-named 
ordinate plainor angul2r Bodies, both for ſolid or cubique, 
end for ſuperficiaty or quadrare dimenſion, whether fim- 
ply in themſelyes, or in relation to a Sphear, by way of in- 
ſcription and circumſcriprion, and that by any of their di- 
menſional lines formerly named, astheir fides, and Axes 
or Diagonials, or atgular Diameters and Dimetients -_ 
a =y 


Sphear's Dimerient, and alſo greateſt Circumfercnce, and 
other lines of dimenſion, according to the ſeveral Dimen« 
hoas and dimenſional Proportions beforegoing 2 And al- 
ſo in reſpeR of their relations one to another, by way of 
mutual ;mſcriptibility and circumſcriptibility. 


FFIIFFIFFITIIITTTTEETIETEEES 
SECT. V. 


Shewing the Dimenſion of all exattly ordinate, 0 
regular ſolid Bodies artificially, for Gravity or 
Weight, as ts for ſolid Meaſure : And de- 
monſtrating the ſame particularly, in the 

firſt ordinate Solid here handled, ( 


namely a Sphear. 


I4S, Nd the like reaſon of Dimenſion to that 
9 before-going, wil hold in a Sphear, and 
d the five plain regular (Platonick)Bodies, 
/G2)YD for gravity, or Quantity ponderall (ac- 
&EZ%2 cording to any Metal & Weight afſign- 
ed) as for ſolid magnitude, or Quantity dimenſional; there 


being generally the ſame mathematical] reafon of theſe | 
two Onuantities, info much, as that they are uſually by. | 


Mathematicians compared together inſcyera] kinds of Bo- 
dies : Ordivers kinds of bodies are compared together 
among cthemlſelyes in this ewofold reaſon of Quantity; to 
wit, 17agnitude or dimenſion , and Gravity, or Rn 
rofity 
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alcitude 2 And fo by their circumſcribing and inſcribed 
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rofity,as you may ſee in Archimedes, Ghetaldus, and o- 
thers : Ando theſe rwo do proportionally anſwer each 
other, inſo much, as that one may bededuced from the 0- 
ther ; as Gravity from Magnitude, and Magnitude from 
Gravity; or Weight from ſolid Meaſure, and comras And 
therefore the gravity or ponderofity of each one of the 
foreſaid regular ſolid bodies taken inſome certain magni. 
tude or bignefle, being firſt known according to ſome cer. 
tain Metall, Weight, and Meafure appointed zthere may 
be artificiall Lines of meaſure extraQeed for every feverall 
kind of Body, according to the ſaid particular Mecall, 
Weight and Meaſure, (and that according to the foreſaid 
ſeverall Lines of Dimenſion in thoſe Bodies, by which 
they have beenſhewed to be artificially meaſured) fo as 


thatany one of the ſajd dimenſional lines of each Body in 
any magnitude whatſoever, being meaſured by its proper 


artificial Line or Scale for thispurpoſe,$& cubed the ſawe 
ſhal be the weightot the metalline Body propoſed? And 
which wil therereupon hold in a Sphear, and all the 5 
plain regular Bodies, not only as conbdered fimply and 
abſolutely in themſelyes alone, but alſo as in relation one 
to another, by way of inſcription andcircumſcription; and 
{o'in the ſaid 9 bodies, not only inthe ſaid relations to a 
Sphear, as being inſcribed in,or circumſcribed to the ſame 
bur alſo mutually one to another, as was ſaid before for ſo- 


lid (and ſuperficial) meafure 3 And fo the Diameter or 


Circumference of a Sphear, being taken by their proper, 
reſpeRive artificial Lines of Meaſure for this purpoſe (ac- 
cording to any certain Body, Metall, Weight, and Mea- 
ſore afſigned)the ſeyeral Cubes thereof, ſhal be the weight 


' of the reſpeRive Body inſcribed, orcircumſcribed, accor. 


ding to which'is propoſed ; And the firſt of thele, , the 
| ame 
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ſame (in reſpe& of a Sphear's Diameter) withthe artifici. 
alldimenfion of the four greateſt oftheſaid 5 regular plain 
bodies, by their Axes, Diagonies or angular Dimerients, 
(theſe being all one with their circumſcribing $phear's 
Dirtient,as { have ſhewed before) And the latter agrees 
with the like dimenfionof the three laſt of thoſe bodies, by 
their Alritud cs, (being the ſame with. their inſcribed 
Sphear's Dimetient; andis alſo in the Hexahedrov, the 
ſame with its Side, as L have likewiſe ſhewed before) And 
ſo thereaſon of the artificial Lines for this cubical dimen- 
oo of the foreſaid Bodies, for weight,as for ſolid meaſure, 
may bepartly referred tothe foregoing 24. Theorewe the 
difterence being,that reſpe& mult be here had to the (com- 
pounding, denominate) parts ſimply,of the Weight pro- 
poſed in ſuch manner, as is there to rhe cubical parts of 
the eaſsrepropoſed ; So that theſe artificial Lines 
be eafily produced therefrom ; And therefore I ſhall got 
nced here to raiſe a particular Theoreme upon the ſame, 
All which might be performedalſo Arithmetically by wy 
of Proportion, from the natural Meaſure appointed , ac 
cording as all the former Dimenſions : And both thel 
waies I ſhal here particularly demonſtrate inthe firſt regy- 
lar Solid beforegoing, to wit, a Sphear, or Globe, fumplyit 
it ſelf, as comming moſt in uſe ; and that in the mo 

and uſefull Merall for this purpoſe. Bur firſt I wil give the 
Proportions or compariſons of all the uſuall or principal 
(or commonly received) kinds of Metals, according tothe 
experiments and obſeryatiens of IarinmGhetaldus,in hit 
Archimedes promotus (who is generally ſuppoſed to have 
come the neareſt to theernth herein, of any man that hath 
ever yet written hercof) according as they are there deliye- 
red by him in the ſecond Tably of that TraQtate,next after 
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after T heor- 9 Or prop. 17: which Mr. Gunte? in the 5D. 
chap. of the 34. Book of his Seftor, hath expreſſed in the 
ſame terms, but more decimally, and that in whole num- 
bers, by chayging the naturalor vyulear fraQtions of thoſe 
numbers into decimal, and fo expreſſing his natural mixt 
or heterogeneal] numbers, in whole numbers, after a deci- 
mall manner, putting the firſt number 10000, whereas 
Ghetald#s puts it but 100; which I have here colleRed or- 
derly intothis Table following, in proportion dire and 
reciprocall, inreſpe& of the equal Magaitudes and gravi- 
ties of like Bodies of different Metals. - | 


——— 


"Tn like Bodies 


In like "90M YN..." 22 | | 325. Olot ſeveralt me- 
of ſeverall me- DuicksUlver. hn MO Fas Er Oy us 
rals and quali Lead. 6053 | 6435 [ht O—_ 
pagrineys—vre— | age TT Cn 
PB nee —B:olle. , | 4737 | | 8222 {Þ |ind the magni- 
of the one, roj___ * —— dof th 

find che weigh Jron. » Fat 2 <A - —_— 

, c 
f " Tinne, 3895 | \x0000 I of the former; 


Which merallins Proportions or compariſons, Mr. 
Oughtred in his foreſaid Book of the Circles of Proports- 
on, Part, 1.chap.10. hath expreſſed inthe Terms follow- 
ing, being decuced from Gheraldzz his firſtTable of Com- 
pariſons (if I much miſtake not) which is from Prob. 5, 
and 6, or Prop. 12, and 13, of chat Treatiſe. 


Gold —— 3990 Brafſe — 1390 
Ouicksilver 2850 Iron ——— 1680 


Lead — 2435 Tinne — 1554 


Silver — 2030 


Þd And 
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erc, note that the number ,; 
N Suuer ſhould nor be 2030 _ and uſe of both theſe pro. 
buc 2170; which might be to Prtional Tables, I referr the 
ſer down by the negligenceor Readerto the forenamed ſeve. 
overſight of the Printer, ral Authors, in the places fore 
though I find it not nored by cited (though I ſhall parth 


Mr. Oughtred's Tranſlatour 
who ſcrtorth his Book in En- ſhew it afterwards my {lt} 


gli, among the rypogra» And now of theſe Merals, ſe 
phicall errours- colleted by ing that [row is moſt uſed i 
him inthe end of that Book; the Body web here we intend 
burtelſc all the other Num- chicfly to treat of and handle 
bers do correſpond with the = 
Numbers of 'the former Ta- namely.a Globe or Sphear ant 
ble, that chiefly in reference toi 

Bullet, eſpecially the great, 
or Cannon-bullet (for the uſe of Gunners) which is con.) 
monly madeofthe foreſaid metall,(2nd which now a dais 
is too much uſed among us) We wil therefore bere (hey 
ies cubicalldimenfion in the ſaid Metall, according 40 it 
proper kind offeight with us, w®" is Avoirdupors - weight, 
beginning firſt with the Sphear's Diameter. And theLit 
of ecuall parts for this purpoſe (according to the comma 
eſteem of the gravity or weight of an iron-Sphear or Bu. 
let withus,ar a certain magnitude, in a certain Meaſures 
yen, exprefled by & by) 1 Bid by the reaſon of che ſeconl 
Theoremebeforegoing, in reſpeR of the proper compo- 
ſing,denowinate parts of the integer of the weight prope. 


Andfor a further explana.| ; 


ſed, (or according to our general reaſon of Meaſure, in tt 
ſpeR of the Integer of the weight it ſelf ; the ſame reaſons 
holding here for weight, that were formerly exgreſſed fa 
Meature, according to what I ſaid before) to be of th 
common denominate parts of. a Fcot with us-, ( in: 
centeſimal ſolution) 1.92, Now becauſe we cannot diftnd. 
ly divide the Line of meaſure firſt giyen for this purpol; 
Uſd 


pro.| ple, yulgar, or natural divifion of a right Lines Therefore ; 
the] wewil heredivide ir by the | | 

feve./ artificial way,commonly cal- | 
for] led the Diagonal or decimal A_. FF mn 3B 

arth} yay ; according to the rece 9Þ +: D 

&lt]| rangle Parallelogram, A BC 1. TR L 

$14] D, whoſelength A Cor BD : v JXBNPTY 

d | being the /nch divided into +7 Tt | 

tent] xo equal parts, and fo its 2A 

dl. breadth A Bor CD (caken E Til TID 

0 at pleaſure) divided in like J vi cf 

01] manner: the whole [nch wil jj wr 

etl be divided equally into 100 THWART 

M-) parts, according to the ſmal TF| E TILL 

|  quadrangles or parallelogras, FtT [L Li 4 

"| madebythe feyeral lines of mt 41 

8] divifion, drawn dire& accor- L TH To 

it | dingto the length of the Pa LUHT 

It | rallelogram, and oblique or C078! +, 7 

"| diagonal, according to the Tit L119 

-| breadth ; and thefe latter Lt f! z Jl 9 

| linesmayalſo be drawn ex= E 14HHTIT E 

| a&lyreRangular ortranverſe F 

-] tothe former lines. And to 

[| this Paralklogram is annex- 

* edanother, viz, CDEF, whoſe length CE or D F, is 
*s AC,orB D, 1.93, for the Lineof ponderal Cubation, (as 
!| TI maytermit)or of cubical gravity, proper and peculizr 


Il, viz, an Inch or Pollicar, (as the prime Rational Line) 
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into Too parts, (as is requiſiteto do) according tothe fim- 


to the Diameter of aSphear or Buller St Iron, in the fore- 
ſaid kind of weight,according to the common Tenent here 
Ddz fol- 
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following : which being likewiſe divided as the prime 
Line, according to the reangle Paraliclogram CD EF, 
ard ſo the Diametei of an iron Sphear or Bullet be taken 
thereby ; the Cube thereof ſhal be the weight of the bullet 
3n irs foreſaid weight Aveirdupors, according to the [nte- 
er of weight, viz. the Pound. As forexamplez An iron- 
Cad 4 inches the Diametcr, 13 commonly ſa1d with us, 
to weigh 93, avoirdupozr. Now tor a trial of this by our 
Cubarorie Line of weight,or Line of cubical gravity; mea 
ſure the diameter of this Bullet 'or Sphear (being of the 
Line A C, 4.00) by the Line CE, or the diagonal Scale 
CDEFandfind it to be thereof, 2.08, for the artificiall 
Diameter, whoſe Cube is 8.998912. for the weight of 
rhe billet, which reduced into the proper parts of the 
for eefaid kind of weight , the ſame will be $8 pounds, 
I 5 ounces, I5 drams, and very near; of a diam, fo thatit 
wants of gli. but about 5 of a dram, which in fucha thing 
isas.nothing. But becauſerhe diameter of ſuch a Sphear, 
cannot be firſt meaſured, but muſt be had by means of the 
Circumference, firſt obtained by a Line of meaſure, (unles 
there be a pair of Callaper Compaſſes ready at band) 


whereupon a Line for cubing the Sphear by irs Circunfe- | 
rence, mult needs be generally more convenient for uſe, 


chen chat forthe Diameter, according as I noted formerly 
in the generall dimenfion of a Sphear : Therefore, I will 
here alſo deliver a Line of weight for cubing an jron- 
Sphear by the Circumference, which (by the reaſons afore 
ſaid) I-find to beot the Line A C, 6.04, (v1z. 6.04 in- 
ches) which :being divided either diagonally into 100 
parts, as the Line AC, or CE; or rather only according 
rothe length chereof imply, ſeing it may ſufficiently bear 
it: andſothe Circumference ofan Iron-Sphear or er 

c 
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betaken thereby ; che Cube thereof ſhal be the weight of 
the Buller. | 

As ſuppoſe here again the former bullet of 9”, evoirde- 
10, whoſe diameter being pur 4.co0 inches, the Circum- 
ference wil be 12.57 inches fere which by irs proper Line 
of Cubature, wil be found 2.08, . as the Diamerer' before 
by irs proper Line, and therefore by Cu'\vation, muſt needs 
froduce the ſame ponderofity as before. a 

But here note, that an Iron-Sphear of q inchesthe dia- 
| metral magnitude in Ghetaldus his meaſure , will weigh 
| with him, 125, 2, ounc, 1 ſcrup. 14 gr. andy; of #'gram; 

for ſo Ifind it co beby the former proportional numbers, 

by comparing this Sphear with.a Sphear of Tinne of the _ 

lamediametrall magnitude, according a5 Ghetaldus ſhewe 
\ erh in his foreſaid book, and from hin Mr, Ozghtred in 
his fore=named book : and which is alſo cxpreſly noted by 
Ghetaldus in a Table, wherein he hath ſer down the 
weights of a Sphear, in all the toreſaid Merals, from 5 of an 
ch the diamecral magnitude, to 12 inches, or the whole 
Foot, procecding all along by quarters of inches, Burnow 
9". avoirdapors i» in our Troy-weight,by Aſſize or Gold- 


; | ſmiths weight (according to the commonly received pro- 


portion of the Poynd-aveirdupois to the Pound-troy, 60to 
73) out 1057 pounds, or 10.95, exatly ; which is 10 
pounds, 117 or I1.4 Ounces ; cr according to the com- 
mon diyifion of the ounce-troy by penny-weights, is 10", 
It oun. and 8 pcn:1y-weights exactly. 

Now Gheta!d:4 diviies a Pound into 12 ounces ;z an 
ounce into 24 ſcruples ; and a ſcruple into' 24 grains : fo 
that his ounce weigheth 576 grains, and his pound, 6913 
| grains: And wediyide our Pound-troy, 1119 12 ounces 

(as he doth his pound) but the ctince-rtroy we uſually di- 

Dd 3 vide 
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vide into 20 penny-weights, and a penny-weight into 24 
orains, ſothat our ounce-troy weigheth but 480 grains, 
and conſequently our Pound-troy 5760 gr. All which 
ſheweth, that either his eight,or Me aſure,orracher both 
of them , do differ from ours, as I (hal further ſhew: 
As forthe Meaſure which hee uſeth , he laith it to þe 
the ancient Romane Foot, divided into 12 wrc;e, or inches 
aSOurs is, and which by his deſcription and delineation 
thereof, in his forementioned book, ſeemeth to differ but 
very little fromour Engliſh Foot, (if any thing art all) and 
cthatdeficjently,and which Mr Oghtred in his forenamed 
book alſo obſerveth : But Mr. Feb» Greaves ſometimes 
Profeſſour of Geometry in Greſhans Colledy 
Concerning ECLoxdon, and nowProfeſſour ot Aſtronomy 
_— nirude jnthe Univerſity of Oxford, hath in his 
hang oman® Diſcourſe of the Roman Foot, &c.(publiſh- 
ed by him in Engliſh, Amo 1647 ; and 
deduced, not only from divers Authours, but alſo from his 
own obſeryations and experiments, which in that his leatts 
ed diſcourſe he ſeemech to have made with greatpains and 
induſtry, in his travails in forraign parts, bur eſpecially in 
Italy, andthereat Rome) more clearly expreſſed the Di- 
menſon or magnitude of the true Romane Foot ; ht 
ving done the ſame not onely linearly ( by the half 
tnercof , as Ghetaldrs hath done) but alſo Numerdl- 
ly , in comparing it with the ſtandard meaſures of Ex- 
gland, anddiversother Natjons : For the draughts or de- 
Jineations thereof in Books, cannot give us the true length, | 
inreſpeRof the divers accidents happening to the pape! 
wherean it is imprinted, and eſpecially the contraQtion or 
ſhrinking of it after theimpreſſion,(as both theſe authours 
dogiveusto obſerye) which while it was moiſt in che 


Prefle| - 
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Preſſe, received the true Meaſure, but afterwards bei 
dried, loſeth ſomewhat thereof ; and ſo Gheral/dms in the 
laſt page of his foreſaid book, giveth us rancte particular. 
ly io h15 draught there cf half the Roman Foot; and how - 
much 15 there to be added to it, to make up the true mea- 


ſure. For although Mr. Greaves doth conclude y 


fame Mcafure of th* Roman Foot, which(he ſaith) Gherat- 
du doth, (for the trueſt Meaſure) yet if we compare their 
draughts or delineations of the halt Foot, together;(m their 
forelajd books) we ſhal find that of Mr. Greaves; to be 
ſhorter then that of Gheraldis, by almoſt 3 of Ghetaldus 
his Inch, as it is there ſet out ; or ;3of our Enpliſh-inch 
exaRly. And ſuch like diſagreeoent is ro be found among 
other Auchours in their delinearions or draughts of the 
ſame Roman Poor, for the reaſor\ aforeſaid. 

Now the Foot which the ſaid Mr. Greaves (among 
ſuch a diverſity of opinions concerning the rrae Roman 


 . Foote, as are to be found, and fo many Feet as'are 


taken to be Romane) pitcheth upon for the moſt ge. 
nuine andterueRoman Foor, (being led not only by the 


:  anthorities of Ghetaldzs ,and divers other learned'and ju. 


dicious men, (as he faith) butalfo by his own obſetyarions 
and experience) is that which is commonly called by wri- 
ters, Pes Colotzanus, from the place where it is {or;fome- 
time was) to be found, namely, #2 hortis Colotiang in 
Rome , upon the Monument of Coſſutius oy 
(which now he faithto beremoy'dthence) The Roman 
which Foot he comparing with our En. *ndEoglith 
vliſh Foot, which he took from the iron- —anonl 
Yard, orStandard of 3 Feer, atthe Guild- Rs 


 battin London (tor there no fingle Foot-flandard) find- 


eth to be 967 ſuch parts,as the Engliſh Footcontains1000; - 
and fo the Engliſh Foot to contain 1034.13, ſuch as _ 
OL id 
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+ 1aid Roman Foot contains 1Toco 2 whereby this Roman: 
Foot ſhould be 13.6 (or 11.604 exaRtly) ſuch parts as our 
.. Engliſh Foot is 12; v4z.. 11.6 (or 11.604) inches, an 
ſo wanting ofthe Evgliſk Foot, only 0.4 inch, or 0.396 
- inch exaRly. But there are twoother Romane Feet rec. 
oned by him, which (by his account) do come neare 
co.cur Eygliih Foot ; the firſt whereof is that on the Mo. 
- nument-of S; atilizs, is hortis Vaticants in Rowe, which 
he obſerved to be g72 luch parts as the Engliſh Foot is 
IeCO, (and tobe -1005.17 of the Pes Colotianus, being 
Iooo) whereby this Foot wil be 11.7 fere, of the Engliſh 
Foot, being 12,v4z. 11.7 inches fere,ir being 11 66; whig 
wantech of che Engliſh Foot, but, 0.34 inch. And the 0. 
ther Foot is thatof/*Lalpandrus, deduced from the Congin 
of Veſpaſran in Rome, which he ſaith to be 986 parts of our 
Engh(h Foot containining 30co, (and 1019.65, of Pa) 
Colotianes, being 1000) and ſc is 11.8 cf the Engliſh Foot 
being 12, viz. 11.8 inches, which wants of the whol: 
Eogltſh Foor, only 0.2 inch. Bur the ancient Greek For: 
doth by his obſeryation more nearly agree with ourEnglih 
Foot, then this !aſt Roman Foot, being(by his collation ) 
2007.29, of the Engliſh Foot 1000, which is hardly .0 
cfan inch above a Foot Evgliſh, it belpg 12.089 inches 
engliſh, 

As for the Weights uſed by Ghetaldws in his forenamed 
Treatiſe, which he ſaichtobe the Weights uſed in his time 
(which is not very long ſince) they are ſurely the Roman 
weighits (for he lived at Rome as I take it, when he wrote , 


that book) which have continued theſame for many ages 
without alteration, as ſome writers do atteſt : And which 
Mr. Greaves in his Diſcourſe of the Denarius (annexed 


rothat of the Roman Foot) which he putsas an undeniable 
| ' principle 
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rrinciple and foundation from whence the weights of the 
Ancients may be deduced, as the Roman 
Foot for the Principle of their Meaſures) 
having collated with the Troy- weights 
f-om our Engliſh Standard tor Gold and 
Silver, by grains thereof, ſaith, that the 
Roman Pound both ancient and moderne 
containeth 5256 luch grains, and fo the 


The Roman 
Weight, and 
our T roy or 
Goldsſmichs 
Weight, com- 
pared roge»- 
cher, 


Roman Ounce both ancient and modern, 

438 ofcheſame grains, the Troy-pound containing 5760 
grains (as I noted before) and ſo the Troy-ounce, 480 :? 
whereupon the * Romane Pound and Qunce ſhould be(in 
the leaſt rerms) bur 3 of our Engliſh pound and Ounce 


Troy-weight, and fo che pro- 
portion of the Roman pound 
& ounce to our Troy-pound 
& ounce(tor the converſion or 
commurcation of the Roman 
weight ro our Troy-weight) 
as 85t07 3(which 15 the com=- 
monly received proportion of 
the Qunce- avorraupors to the 
Ouuce-zroy, for the like con- 
verſion, as 1 ſhal ſhew after- 
wards,and which 1s decimal- 
ly, as 10co00 to 9125 exaQtly.) 
As for the diviſion of the Ro- 


| mane ounce immediately by 


(cruples, in number XX1V 


* Thomaſms inthe end of his 
DiRionary , reducing the 

weights and meaſures, &c, 
of the Auncicnrs, to thoſe in 
uſe with the Englith narion 3 
ſaith, that che Roman Pound 
is Iooun. and an halt Troy : 
and ſo the Roman ounce 1s 3 
quarters and an balt of an 
ounce-troy. By which ac- 
compt, the Roman pound 
wil contain but 5040 engliſh 
graines, or {uch as our troy- 
pound coutains, $760, which 
comes thore of Mr. Greaves 
his accomvt by 216 graines 
And ſo 1»e Romane Ounce 
will containe bur 420 ſuch 
graines , which falleth ſhore 
of Maſter Greaves his ob- 


ſervation , by 18 grains. Bur herein wee rather give credit 
co the Jarer and exaccr obſervations and experiments of M;. 
Greaves. Burt yer how our Troy-weight may have been altered 
lince Thoma ſig his time, 1 know nor, 


E © 


which 
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which Gheraldns uſeth, Mr Greaves ſpeaketh not of it, but 
only by drams,in number VIII, as the Oarce 1s commen. 
ly divided by the Phylitians of all|Countreys,anc the phy. 
ficall or medicmal weights which we uſe in England, ate 
theſame with the Troy- weights for Gold and S1lver ; on- 
ly the Ounce-troy 15 comm only by our Goldimiths diy1. 
dedinto 20 pen';y-weights (as I ſhewed before) a penry- 
weight conſiſting of 24 grains z and the Oxnce ty Phyli- 
tians is univerſally divided into 8 drachmes ; a Drackme 
into 3 ſcruples ; and a [creple (by an evi! cuſtome received 

in hops) ico 20 graines, which ought to 
Morellwineap. haye (accordireto the ancient cuficme) 
I.Prolegomn. 24 grains, and fo be equal with a penny- 
_ compoſit.me- Je joht ; fo thatthe Number of grains in 

icanent. hp __ 

the medicinall Pound and Ouuce, 3s the 

ſame with that in the Troy t For the ſcry- 
ple being 20 grains, the Dram wil be 60, the Once 480, 
and ſothe Pouxd 5760,a5 betore-noted : whereas elle the 
Scryple being made 24 grains, (as anciertly x was / the 
drams would be with us, 72 gr. the Oxxce 576, and to ike 
Pound 6912: vr. as Ghetaldus hath ic; but the rumber of 
erains colutained in the Roman Pound or ource, with the 
Romanes themſelyes, Mr. Greaves ſheweth not, w hereby 
we might find what the difference js between their grain 
and ours 2 But collativg the number of grains contained 
in the Pound or Ounce uſed by Ghetaldxs (which we 
takerobe theſame which Mr. Greaves noteth for the Ro- 


man-pound and Qunce, both ancient and modern) with | 


the number of grains from the Engliſh-Standard for Gold 
and S/ver , contained in the ſaid Roman-pound and 
Ounce, (which weſhewed eyen now from Mr. Greaves), 
we hal find the Graiz (fuch as the Roman-pound con- 


tains | 


- 


— 


_ YyY Www” ute 9%, we . 
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tains 6912, and the Ounce 576, according to Ghetaldus, 
as we lately (hewed) to be (in the leafi terms) but 73 of che 

Englith grain, (fuch as che Romane pound contains 5 256, 
and the Romance Ounce 438, according to the obſcryations 
and expcriments of Mr. Greaves) So that the Romane- 
erain ſhould be to the Troy grain, from the Englſh-Stan 
dard {tor the converſion of Romane grains to our Trey- 
grains)as96 to 73;& ſo colequently theRoman-wejghrsin 
venerall (as pounds and ounces) red'1ced into the proper 
orains, wil be to our roy» weight in graines, according 
ly, 

c And according to theſe collacions and proportions of 
thele two Weights the one to thecther ; the former iron- 
Spheare wejghing with Ghet a/dzss 1 2 li, 2.0un. 1 ſcrup. 
14;; gr. or $41 245; graines Roman {according to hismea- 
fare of che Spheare's Diameter by inches of the Roman 
Foot) will bein Troy-wergit from the Engliſh Scancard, 
It lj. T oun. Z drams, 16,-+ gr, (or according to the yulgar 
Diyifon of the ounce-troy by penny=weights, 11 11.1'0uN, 
5 penny- weights, and 16:7? er. Jor 63976;3* gr. Wilich is 
very necr 63977 gr. For firft,, I lay, 

As 80 t073, So 121i. 2 oun. 1 fcrup. 14 gr. Roman, 
(viz, 121i. 2 oun, 38 gr. }or 146:=; oun. Roman, to 133 
$577. OUNCCS=trOy ; Which is 133 oun. and 137 gr. fere and 
thele reduced intolibral weight, are IT li. 10un, > dr. or 5 
P. w, and 17 gr. fere, as before. 

Then ſecondly ; As96 to 73, So are $41 245; gr. Ro- 
man, to 6397632 gr. Troy, as before. 

W hich exceeds the former troy-weight of this Spheare 
(deduced from its ayoirdupois-weight, according to the 
common proportion, 60 to 73) viz. 10 li. 11 ou. 3 drams, 
and 12 gr. (or 101i. 11 oun.and 8 penny-weight,as betore) 
Ec 2 Or 
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or 63072.gr. by 1 oun. 7 dr. and 5 gr.or 1 oun. 17 p.w.and 
17 gre. or 905 2r. which difference in the Troy-weight 
here, may ariſe not only from the difference between Ghe- 
taldus his Weight and Meaſure, and ours, but alfo from 
ſomediffcrence in the Meralic ſelf, which I ſhal ſpeak of af. 
terwards. Now if we ſhall reduce his meaſure of the 
Spheare's dimetient, being +;, or 4 inches of the Roman 
Foot, (which weſhewed betore, to be the Pes Colotianm, 
as being moſt approved cf by him, for the true ancient Ro- 
man Foot) to inches of our Engliſh Foot (according to 
Mr. G7eaves his foreſaid collation of theſe two Feet toge. 
ther) the ſaid Spheare's Dimetient will be lefſe then 4 in- 
chesof the Engl:ſh Foot, viz. but 3.868 inches-eneliſh 
(the whole Engl:h Foor, or 12 inches-Engliſh,being 12 
: .2e inches. Romane, according to Mr. Greaves his pro- 
Porto! :::n Fog to che Engliſh Foot, 1000to 
r 4.1; 01967 1 1095 thefore noted) and fo the formet 

t of Che Sphiear, 12, 20UD. 1 fcrvp. 14; or. with 
Ghera:dus,or IT li. 10ur. 2dr. 17 or. fo with us in 
Troy-weight, (which according to the cor:cm©5 proporti- 
on of the Troy librall weight, to the avoirdupois 11bral 
weight, 73 to 60, is 911. 2 0un. and 1.057 dr, avoirJupois) 
an{wering to the Spheare's diametrali magni: ade of 4in- 
ches upon the Roman Foor, will anſwer to 3.868 inches 
upon the engliſh Foot, Or againe ; if weſhallreduce our 
engliſh meaſureof the ſaid Spheare's dimetjent, 4 inches 
(and ſo commonly holden to weigh 91i.ayoirdupois, which 
1s 10.95 li. troy, as we ſhewed before) to Roman meaſure 
ininches, weſhall find the ſame according to the former 
Pedal Collations/ to be more then 4 Roman inches, viz. 
4-136 inches, andthegravity of an iron Sphear of this Di- 


ameter, will be in Gheraldzs his weight,93044.86 graines, | 
OT | 


e- 
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or 131i. 5 oun. 4dr. 20,86 cr. (or according ro Ghet aldms 
his Diviſion of the ounce) 13 !i. 5 oun. 12ſcrup. and 21 gr. 
fere) which is in our Troy-weight (accorGing to thefor- 
mer Collations of theſe ewo weights) 70752486 gr.or 1211, 
30un. 3 dr. 12.36 er. (or by the common diviſion of the 
ounce-troy by penny. weights , 1211, 3 0un. 8. p. w. and 
0.86gr.) * Forſeing that Sphearesof the ſame kind, are 
among themſelves in gravity, as the Cubes 

of their Dimetients are in magnitude 2 * Archimed. 
Therefore the weight of the iron-Spheare, PIN op 
whoſe Diameter is 4 inches Romane-meae MO ay 
ſure,or 3.8 68 inches enghſh-meaſure,Þ-ing 

found as before ; the weight of the other Spheare of the 
ſame kind, whoſe diameter is 4 incbes engliſh-meaſure, or 
4-136 inches Roman=meaſure, will be found alfo 35 before: 
Or more readily, by baving the weight of ſuch a Sphe?re, 
whole Diameter is one inch, which by Ghet a/4:2s his Mea- 
ſureand weight, is 13143; graines. or 2 oun. 6 ſcrup- 1535 
or.and (oin ourtroy-weight, 99977; grins, or 2010+ I P- 
w. and 16 gr. which weight therefore will anſwer © an 
iron=Spheare whoſe Diameter js 0.967 inch, engliſh-me2» 
ſure, for this anſwers to one inch-Roman ; and ſo the 
weight of (uch a Spheare who'e Diameter is one inch-eN- 
gliſh (which is 1.034 inch-romane ) ſhould be by this ac- 
compt,1105.51graines-Engliſh,or 2 0un. 2 dr, 25.5 gr- Ol 
2 oun.6 p.w.and 1.5 gr.troy( wich arc in Roman weight, 
1453-$39r. or 20un. 4dr. 13:8 or. or by Ghetaldus his 
diviſion of the ounce ; 2 0un. 12 ſcrup. and 13.897.) 

Or (here briefly to ſhew the uſe of the former proporti- 
onal Numbers for Metals among themlſelyes) in reſpet of 
two. Sphearesaf different kindsof Metals , andlike mag= 
nicude) che ſame weight ofthe foregoing Spheare of Iron, 
BE 3 of 
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of 4 inchesengl:ſh-mealure, or 4.136 inches Romanamez. 
ſure, the diameter maybe produced as before,by the weight 
of a Sphear of any other Metal fir had, being of the fame 
magnitude 2 As for example, a Sphear ot Tinne, (for { 
Ghetaldus commonly deduceththe weights of other me. 
talline Sphears from a ftanncal Sphear, or a Sp'iear of 
Tinne) whole dijametrall magnitude 15 4 incites- engliſh, 
or 4.136 inches-Romanre, Ifizdco weigh by Ghetaldm 
86066.5 grains (ori1".5 oun. 10 {crup. and 2.5 gr.) 
which js with us in Troy- weight, 65445. 4 gr (or 11,4 
oun, 2 dr. 46.4 gr. or 11", 4oun.6p.w. 22.4 gr.) Now 
therefore, according to the foreſaid proporcionall Number 
for Tinneand Iron, 1 ſay; As 3895 to 4qzIo (which i 
with Ghetaldus in his fore-mentioned lecond Table d 
the Compariſon of divers kinds of Bodies in gravity and 
magnitude, as 38;3t0 4273) or more accurately (the tor- 
wer termes being incompleat ard unablolute) As 1554 to 
1680 {which is with Ghetaldm in his foreſaid firſt Tabk 
of the like Compariſons, as 1 to 1;;,thatis, as 37 t0.40, 
and which isdecimally, as 1.to 1.981,08r, infiaitly ; or 
integrally, to0o to Io$1, or T000,000 to 1081,08T com- 
pleatly) So is 86066.5 gr. (or 12% 5 oun. 10 (cr. 2:5 gt.) 
the Sphear of Tinne in Ghctaldus his weight, or 6544614 
gr. (viz, 11,4 oun.2 dre 46.4 gr.) the lame Sphear in 
our Troy- weighc, to.9 3044-86 gre (or 13". 5 Oun 13 
iCr. 2I gr.) the gphearof Iron in Ghetaldus his weight; 
orto707'2.86 gr, (iz, 12). 30un. 3 dr. 12.86 gr,) the 
ſame $phcar inour croy-weight, as formerly : which be- 
ing converted into Awvoirdypors-weight, (according to 
te former terms of proportion between theſe two Weights) 
wil be 10.096", v;2. 10, 1 oun. $.576 dr, according 
£9 the common diviſion of the Pound-avorranpors into 16 
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| cunces, and fo of the ognce into 16 drams, and under 


which diviſion or paris of weight they go not ; this kind 
of weight ſerving with us tor a] kind of coarſer or grofſer 
Commodiries, it being the cowncn Mercatory weight, 


| (2nd called by a French name, Avoirdwpors Jand fo for the 
| weighing of all Mecals, but Gold and Ss/ver, tro which 


only the Troy- weight is affigned : Neicher indeed is there 
any need of ſuch exaAnefle 1n the weightof a bullet or a- 
ny cther Body cf Iron, or other tike baſe Metall, as ro 
oraines, but only to latisfhe Art it felt in the curioſity 
theteof, 

Butnow whether the common Tenent of an iron-tuller 
of 4 inches the djameter,toweigh jult 9./.auoirdupois, were 
deduced from any certain and exact experimentor no, 15 a 
queltion here to be made; Nor was jt my purpole to rrie 
the ſame, having not conveniences and accomodations 
thereunto 2 but only having the true weight of a Sphear 
or Bullet of Iron of any magnitude, in a certain mea- 
[ure given (as /zches) thereby to ſhew a way forthe exa&t 
and moſt ſpeedy ob:aining of the weight of a Sphear or 
buller of any magnitu. e whatſoever, which I have partly 
declared & demoriſtrated already, ar.d ſhal more by & by 
And looking in ſeverall books of Gunnery, wherein are er 
down the weightsof iron-bullets (or round ſhot, as they 
call ir ) fitted to all che uſual pieces of Ordnance with us in 
Englazd, according tothe diameters of their bore, mouths, 
or concavities. (abating ulually ; of an inch of the Gun's 
aid diameter for the diameter ot the buller )1 found in one 
of them,the weight aſſigned to an iron- bullet of q inches 
dzameter or craflitude, to be juſt 9), and in another book 
this weight aſſigned to a bullet oft 4+ inches the diameter 


and ſo in other books, other weights afſigned co a bullet 
of 


216 The dimenſion of regular Bodies Part1I, 


of the ſamemagnitude: And therefore finding ſuch a Ciſcre. 
pancie a mong our Maſters of Gunnery in this thing, {6 
that 1 could nor difcover from them any certainty in the 
weight of an iron-Sphear or buller, at a certain magni. 
tude or craffitude 2 Irepaired one day in Auguſt 1648,unto 
Mr. John Reynolds , one of the Clarks of the 1752: in the 
Tower of Londow, (and ſometime Aﬀſay-maſter ar. Go/d- 
ſmiths-hall) 2 man much noted by artiſts for his indufi 

and ingenu'ty in the Machematiques ; (and fo indeed] 
find him robe) who very courteovſly entertaining me ac 
his houſe in the Tower, with diſcourſe about many ex- 
experiments made by him jntheMathematicks,and (hew- 
ing the ſame tome ( as he had once done in ſome of them, 
long before Jamong web were thoſe cocerning the weights 
ot Metais, and their proportions one to another : I delired 
of him to be reſolved m this point of art concerning the 
weioht of a Sphear or bullet of Iron,acccrding to fome cer- 
rain inagnicude or crafſitude, knowing him to have all ac- 
comodarions fit for the finding out of the ſame; and he 
thereupon produced me an experiment made by him rot 
long before, upon a large buller, which he then ſhewed 
me ; but loblerved che fame tobe very unfit ro ground an 
experiment upon , being not only much ruſty, bur alſo 
having ſeverall holes and cavities therein, ( which ke- 
med to be chiefly from the anriquiry of it) which might 
wel hinder the finding of the crue weight- , accord- 
ing to its diametrall magnitude , and which himlelte 
then doubted much of : whereupon I importuned him 
for another the like experiment, which might be exaQ; 
And fo both for his own fatisfaRion , and mine alſo, 
he ſoon afcer, got another buller, which was very found & 
:04d, and clear enough from ruſt, and alſo as reund every 
Ways 
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way, as could well be imagined ; whoſe Diameter we 
thereupon took by a pair'of Callaper Compaſſes (concei- 
ving it cobe a ſurer way to find the ſame, then by the Cir- 
curwference) 3s preciſely as poſſibly we could, and meaſu- 
ring the ſame upon a line of inches, found it to be 4.8 in- 
ches; and thenfor my further ſatisfaRion, I rook the Cir- 
cumference of the bullet with a thred, by means of the 
ſmall creaſe or Circle w hich encompaſſed the bullet exaR- 
ly inthe middle, being made by the Mould in which ir 
wascaſt,and meaſuringthethred upon the ſaid line of in- 
ches, wefoundir tobe 15.25 inches, which by Cyclope= 
rimerricall proportionality, gives the diameter as before; 
lo that we might wel conclude, the magnitude of this bul- 
letco be rightly found by us. Then for the weight there= 
of, we tried the ſame with all poſlible preciſenefſe, both 
by Avorrdupss - weights, and Troj=weights, and found 
it to weigh, 15. 125 oun, ayoirdupoiz; and 19, 13; oun. 
Troy, v4. 191i, 1 oun. p.w. 15 gr, According to which 
experiment, an iron-bullet (made of caſt iron, ſuch as bul- 
lers are uſually made of, and which weigheth much light- 
er then forged iron) of 4 inches the diameter, wil weigh 
upon the-point of 9, and 2 oun. ayoirdepois, which dif- 
fers not much from the common Tenent. 

And ſo according to this ourexperiment (to which we 
wil adhere for the finding out of the weight of any Sphear 
or bullet made of caft-iron) the artificial Line of mea- 
ſure, or cubatory Line of gravity, for the ſpeedy diſcove= 
ring ofthe weight of any Sphear or bullet whatſoever, 
wade of caſt-iron , by the Diameter or Circumference 
thereof, as was formerly ſhewed, wil be 1.91 inch, for che 
Diameter, and 6.01 inches forthe Circumference; andtheſe 
in reſpeR of librall weight, as the twoformer Lines, viz» 

HS Ff 1. 92inch, 
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1-92 inch, and 6.04-wehes, deduced from the former com- 
mon Tenent cf the weight of awiron bullet of 4 inches dis 
ameter , which differ bur very little one from another, 
astheyare hereſer, tromacemeſimal diviſion of the [ch 
Now theſe tws latter Lines being divided as the former 
and theDiameter andCrrcumference of the foreſaid Sphe 
orbullet meaſured therel>y, the ſame wil be found ſeye. 
rally, co be 2.09fere (which by the other Line&Wert 2.08) 
which cubed, yields 9.129329 fere. for the weiohir of the 
bullet, which is 9/:.2 oun.T dr, averdepoiz, differing from 
the true weight (by way of exceſfc) only 1dr, Which is 
not conſiderable. | 
Bur now what ſort of Iron, // arinms Ghetialdres in his 
experiments upon the ſame, tor the weight thereof, and 
ſo ies proportion to other Metals, weaneth, whettby 
Sphear of 4 inches drameter, engliſh-meaſute, (or $.146 
inczes Roman-meaſure) ſhould weigh according to him, 
10.0961. ayoirdupois (as being deduced frorh 12.283, 
truy and thatfrom 13.4614. Roman) we know nor, if 
Mr. Greaves his toreſaid collations and compariſons of he 
Romane weight and Meafure (uſed by Ghetaldres ) with 
the Engliſh, betrue, (as we arc willing to'belteve they 
arc) and a:{o the foreſaid proportion of the-Troy-pciind- 
weight to the Avoirdupois-pound-weight, as 'i is com- 
monly ho!den, wiz. 73 to 60; although the #forenamed 
| Mr. Reynolds will have it tobe, #5 1740 
The Troy and 14; deducing the ſame from a: general! 
INN T's Maxime, and undeniable Principle (as 
nirpes ot -- © hefaith) charT36 pounds-Tyoy, and 112 
| pounds Avoirdypors ate equilibral,orequi- 
valentin weight, whichare in the leaſt termsof properti- 
onality, 17 and 14; and which indeed I find by experience 
0 


— 
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to be thg truer, as I ſhall afterwards ſhew 2: And this'is 
be underſtood properly (as the Terms here and, from the 
greater. to the leſſe ) for the reduRion of Troy-pound- 
weight (or Troy=pounds) to Avoirdupois-pound-weight 
(or Avoirdupois-pounds) in aſmuch as 73 /i.Froy, make 
but 60 55. Avoirdupois; or rather 17 /6.troy make but 1 4 lj 
ayoirdupois : and fo the Avoirdupois Pound, is (in the 
leaſt terms) 7, or rather 5; the Troy- Pound; whereas elle, 
if we will preciſely compare che Pound-troyfimply, as the 
leſſe, with the Pownd-avoirdypory, »5 the greater;then muſt 
the Terms be rather taken the contrary way : Andtheres 
upon the Pownd-trey w:ll be tothe Pound-avoirdupors, as 
60t073, Or rather, 14to 17 2: And forthe Pound-troy will 
beth al texas), or-rather :* ofthe Pound-ayoir= 
dupols. And which leyeral Terms of proportion, though 
they ſtem, to differ bur very litle in the Rear thereof it 
ſelfe ; yetmay the difference of the weights of things, pro= 
duced ſeyerall ] thereby (by way of converfionoxreduQtion 
of one kind of weight to the other) be many times conti= 
derable ; and the more, the greater that the quantity ofthe 
weight ſo reduced, is ; as I ſhall plaiply ſhew afterwards z 
And ſo I will kere firſt compare theſe two ſeverall Propore 
tions together (and chat according to the common accepti= 
on'of the Terms, from the Pound-troz tothe Poundeavoire 
dupors, viz. the greater Term as antecedent, to thelefſe, as 
conſequent, and o the reaſons of: the Terms will be of the 
greater inequality ; and the rationality of the firft, or com- 
mon Terms, will be (by pcolation, from the Paraboleof 
the ſaid Terms, or Quantity of the Reaſon) ſuprr-tredecu- 
partieys-ſexageſrmas, viz. ſuperpartient;? 2. andot the 0- 
therFerms,ſupertripartiens quartas-decimas viz. \uperpare 
tient 3;,and ſo the difference ofthe oo ſons,or the _— 
2 £1a 
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tiall Reaſon, but that of 1. to 420, viz. 37; accerding to 
a plainor fimple ſubduQion, or differencing of Reaſons, by 
reduQtion of them to one common or con» 

Ream. Arithm. jun Conſequent, which imitates the ſub- 
1.2.4.2 $3. dyRion of FraRtionall Numbers, by re. 
Lats nes E* duRtionto onecommon or conjun Dene. 
_ nds mwatoxr ; and which is the moſt genuine, 
nf fneg Elem. Pproper,and rational ſubduRion,qrdiſcrimi. 
Excl. nation of Reaſons (borh as Clavine, Reww 
and diyers other of the beſt Authours do 


reach) thus; 
FIT . 5Io | I 
Anteced. 73 . 17 1022 , loo] | 2 | 
Conſeq. 65.14 $40 | 840 | 
RP = PMEIOEING o —_—_ lt En m—_—_ 
Common or conjuntt Conſeq, 420 420 


ex the leaſt term by mediation, 
Or more plainly thus, afier the mannerof FraRions. 


defer 
campourd anteced. 511.510 by mediation. | 
.. | 
compound anteced.1022.1020 Or terms cognominal. 
,C Antecedents. 73 17 
ig Conſequents. 60 14 


Commonconſeq, © 840 = 


Common conſeq. 430 i®the leaft terew by mediation 


is 

he 
| te 
and 
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And which may alſo be ſeen by the like operation in 
the ſuperpartient termes only, thus ; | 


Hife © ve 


Namer atours cognominall 91 ,90 bymediation. 


dif. 2 


| OO pore, 


Numeratours cognominall, 182 .180 
TS 


| --. ©x9 2 
Superpartient termes 2 SF, 
wperp 3 A - 
Common Denommatonr. 840 
Common Denom. 40 bymediation. 


And not according tothar operation of Reaſons or Pro- 
portions, which ſome do falſly and improperly callche ſub- 
duQtion or ſubtraion of Reaſons (as Clavizes allo ſaith 
in the place fore=cited) being indeed the true diviſion or 
Reſolution of Reaſons, and which isas the diviſion of Fra- 
ions ; whereby they make the quotall Reaſon ro be the 
differentiall or refiduall Reaſon ; and which would then 
be here by prolation, of the greater inequality, viz. 1;!;, - 
according to the termes {15 (whereas the other ortrue dit- 
ferentiall Reaſon, is of the leſſe inequality, by very much) 
bur approaching yerynigh unto a Reaſon of equality, or 
unity,or a Reaſon ſingular and individual; and this latter 
is alſo unexpreſſible or indenominate asthe former, and is 
had by a conjunR compoſition only of the alternate or he- 
| terologall rerms, thus. 


Ffs3 An 
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Ameced. 73. +» 17 


Conſeq. 


Or moreplainly thus, 


Or yet moreplainly and readily, by permutation of the 
eermes of the dividing or reſolving Reaſon, in reſpe& of 
their places; for ſo the work of Reſolution wil be chan- 
ged intoa Compoſition of the termes, according to the 
ordinary Mulciplication of FraRions, thus, 


60 « 14 


1022517 


"Uh FE 


FIT [l FIO 


——_ 


— 


TO22 E050 


DD m——— 


73 
6a 


=” 


14 
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Andthe latteriof theſe Proportions between the Troy 

and Avoirdupois-pound , makes the Pound Troy to be 

more ofthe Pound Avoirdupovis, or to come nearer the 

ſame in quantity, then the other or common Proportion 

doth © as-may be more plainly diſcerned, by reducing the - 
{aid ſeyeral}Proportiofs into'decimal Termes, for ſo, the 
Proportion of the Pownd-zroy, to the Pownd-avoirdupois 
from the Termes of 73'to 60; wil be, as 2.0000. to .$219, 
and from the terms of 17t9 14 , a$1,0000 to .8235. Or 
by caking the Terms the contraty way, (as for the con- 
verhon or reduction of Avoirdupois-pounds to Troy- 
pounds) the Powund-avoirdypots wil be to the Pound-troy 
from the termes of 60, to 93 , Uecimially, as 1.00000, 
Vc, to 1.21666 , &c. \infinely%; *and from the Terms 
of 14 to 17 , as 100000”, Kr. To T.It428 , Oc. and 
ſo here the Pound Avoirdhipois is by theſe latter Terms, 
lefſeofthe Pound Troy, (and fo comes nearer the fame) 
they by the other Teriis. And the Reaſoti of theſe latter 
Tethnb (as they here ftatd, from the lefſe to the greater) 
wil be vreater then the Reaſoh of the firft or common 
Terirs (uecorditgtothtexaRt comparing of Proportions 
'of Reaſons together, as you miy fee 'in the forcecited pla- 
ces of Ratio abd Clavins') inftegard thitthe two. feverall 
br eros og tone Common CoMeemeſ (3 a- 
refaid)riie new;compbittrd, or correſpondent Antecedent 
ofthelatter Propercion, WiFbe prearerchenthelike Term 
bf thefirft 3” or the forefaid Anrecedent of the latter Pro- 
portion, wil dehiore of the eommotrConſequent, then the 
like Antecedent of the firſt Proportion (as 1n the former 
Sferations, the contrary happened, where the Terms of 
Proportion were pur the contraty way, v4z.trom the grea- 
ter Term as antecedent,to the lefle, as Conſequent) as you 
may 


\ may here plajnly ſce by theſe ſeverall ſublequent operati. 
OS. 


| | 2 dif. 
_Hmeced. 60.14} 1020 + 1022 >eomp. arteced, 
Con(eq-' 73 lp 1241 common conſeq. 


Or moreplaiply thus, ina Frationall manner. 


2 


1020[ 1022 
Anteced. ' 60 I. 
Coſeg. 73 ory Of- 


| Com.conſeq. 1241 intheleaſt term. 


© Oragain, the ſame wil appearby a contrary operation, 
which is by reducing the two ſeyerall Proportions (251th 
rerms be here pur) coonecommon Antecedent ; for lotht 
' new, compound, or correſpondent Conſequent of the kt- 
rer Proportion ar Reaſon, wil belefſe then the like Tem 
of thefirft or common Proportion, (and thereby che Ret 
ſon of thele latter Terms; wil accordingly be greater tb 
that ofthe cher Terms (according to the fore-cited Al 
thours) as you way plainly ſce by this next operacion fol- 
lowing; thecompound Antecedents of the operations next 
beforegoing, being here changed into the like Conſequenss 


| Com, 
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Come Amteced. 4.0 by mediation 
Common 840 Antecedent 
Anteced. 60 I + 
Conſeq. 734 >17 


New or Compound 1022 | 11:20 Conſequents 
Comp. Conſeq. Fr | 510 by mediation. 

And here the difference of tlie Reaſozs.(or the differen 
tiall Rea/ov) wil be that of 2 ro 1241, v2. ;3;,, 2s you 
may ſee 1n the tilt of theſe two operations belore- go- 
ing, 

And now according to theſe latter termer termes of Pro. 
portion of the Porznd-rroy to the Pound-avoiidupois, vize 
17 co 14; the foreſ{a1d Sphearof Iton wil be In ayojrdupois 
weight, 10.I158/r. which (by conyerfion of the fraRtion- 
part 1nto the proper parts of this weighrt)is 10/4. 1 oun. 13.6 
dr. whereaSby the common cerms,it was 10/5, I oun, $8.6 
dr. and forthe difference cf weight, 5 dr. exatly. 

But I coceiv*fas nm all prodabilicy ard reaſon I t;ould)che 
Iron uſed by Gheta!dus 1h his experiments, to bethe finer 
ſort of iron, _ Iroti, which weigheth heavier then 
caft, coarſe,ordroffic ixon, the proportion of weight be- 
tween them being (as I have deduced it from the experi= 
ments of Mr. Reyno!ds;and panty of ny felf alfo, upon his 
Meral)in general, ſuch as is berween ro00000 and 951832 
arcuing from forced Iron co caft iron, as 
fromthe'mote tothe lefle': and focontra® _, _, 
+ > ac fs ” fs coporti- 
rily from caſt-iron ro forget iron, as from 


'the leſſer to the greater, the proportion of ged-icon and 


weight , wil be ſuch as of xooco0o to caſt iron, 
L050605 3 For the faid Mr. Reynolds found y 
Geg he 
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the weightof acube- inch of fine Iron, which had been 
kept in the Treaſury of the Tower of London, ever fince 
King Hemry the 9*Þ. his time cr longer(and that very neat. 
ly in a velyer.Caſe)to be 4.169 6unces Troy, viz. 4 oun, 
3P.w. & 9.12 gr. troy. which is 0.3474". troy ;. And 
from the former Buller of csfl-iron ot 4.8 inches the 
Diamecer, which we found to weigh 19 pound , 10un, 
I5 penny-weight, and 15... grainstroy, or 229. Ounces, 
I5p-w. and I5 gre (which (is 229;5 ounces troy) we 
gather the weight of one cube-inch ot caſt-iron to be 3.968 
oun. troy ; which is 0.33068", troy, And fo according to 
this cxperiment, a Sphear or buller of one inch Diameter, 
made of fine, or forged Iron, wil weigh 1.1 8288 oun.croy, 
which i$0.1819". troy : and ſoa Sphear or tuller cf giv 
ches Diameter, made of the ſame metal, wil wejgh 11.64: 
poundstroy, (or 115.7 cur. 5dr. and 38.17. gr. or 11,7 
oun.14P.,w. and 2.17 gr.) which being compared with 
the weight ofan iron-Sphearof 4 inches Diamerer («- 
gliſh-rmeaſure) decuced f,om Gheraldms before into ou 
Troy-weight, viz. 12.383". &c. troy, or 12), 30un, 3G. 
12.86 gr. or 12%, 3 oun. $p.w. and 0.86 gr.) it-will be 
found to want thereof,7 oun. 5 dr. 34-11 gr. or 7 oun. 1} 
p.w. and 22.11 gr. (according to the difference between 
I2.2383483/i.and 11.6420 441i, being 0.641339.) And fo 
che weight of a Sphear of tine Iron of 1. unchdiameter,here 
found 2.18288 oun. troy, viz. 3 0un. I dr, -27,78 gr. 03 
OUn. 3 P.W. 15.78 gr. being compared with the weight of 
a ferreall or iron-Sphear of che lame Diamexer, deduced 
formerly from Gheta/dus into our troy-weight:, viz- 
2+30315 Oun, or 2 oun. 2dr. 25,5 gr- Or 20uN. 6, p-W- and 
T.5 gr.it wil be found to want thereof 57.7 grev5z.. 2 pew. 
9.7 g« which operations agreeing ſo nearly one with _ 
ener 
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ther, it is thereby manifeſt, thatthe Tron meant by Ghetal 
axs,is the finer ſort of [ron, or purely forged iton ;Bur that 
wecanror make his experiments and ours exaRtly to a- 
eree in 2 Sphearot this Merall ; may happen [not only in 
reſpec of the difference bertween- his weight and meaſure 
and ours, and the uncertainty of the proportions between 
them, whereby the one might be exaRly reduced to the 
other; bur alſo in reſpeR of the difference berweenthe Me-/ 
taluſed by him andus ; for that all Icon (orother Metal) 
of the like ſort, isnot al ways of the fame gravity or ponde=< 
rohity preciſely becauſe al] is not of a like fineſſe or coarſe 
neſſe, and ſo that which is fineſt, wil ſill be heavieR. 

Now Ghetaldus beginning to find out the weightsof 

*| metalline Spheares according tothe uſuall known Weights 


42] with him, found that nodiligence or induflry of man could 


m2ke a Spheare ſoex3Q as it ought to be, andtherefore he 
procured a Cylinder tobe made, and thatof Tinne, equall 
*| ia height to the Diameter of its Baſe (which were of a 
certaine magnitude in inchesof the Roman Foot) forthat 
this might be curned in a Lathe much exaRer, and more 
eably cnen a Spheare-2 and hereby found, thata Cylinder ; 
made of Tinne, being of one inch or ;; ofthe Roman Foot 
in jts craffitude and alcitude, did weigh 3 oun. 4ſcrupe. 
which reduced into grai 1es of his weight, is1824 gr. whoſe 
; being 1216 gr. is the weight or gravity of a Spheare of 
the ſame Metall, whoſe diamerer is equal with the diameter 
ot height of the Cylinder; according tothe demonſtrations 
of Archmedes , 1ib.1, de Sph. and Cyl. prop- 33. It being 
-| thereſhewed by him, thet a Cylinder, whoſe Bile is equall 
to the greateſt Circle ina Spheare, and irs altitudeequal to 
the diameter of che Spheare (or of the ſaid Circle) is ſelqui- 
akerthe laid Spheare. And fo Ghetaldus having found the 
Gg 2 weight 
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weight of one Spheare of Tinne (at a certaine magnitude ) 
from chence he deduceth the weight of any other Spheare, 
avd thatnot only of the ſame Metall, bur alſo of any other 
metall, bythe proporticns of Tinne to the other Merals(in 
like Bodies of equal magnitude) found out by him ar firk. 
Now the forefaid weightof 1216 gr. (or 2 oun-2 cr. 16 
gr.) fora Spheate of Tinne of 1 inch the diameter with 
Gbetaldius , willanſwer to the like kind of Spheare whole 
diameter js 0.967 inch from the Engliſh Foot, (according 
Mr. Greaves bis foreſaid compariſon of the Roman Foot 
with the Engliſh) which being converted into our Troy- 
weight (according to Mr, Greaves his foreſaid compariſon 
oftheRomane weight with our Troy-weight )is 9243 gr, 
{viz. Toun. 7dr. 243gr. Or 1 Oun. 18 pw. 12527.) and 
hence we gather the weight of a anneal} Spheare, whoſe 
diameter is 1 inch,or 74 of the Enghſh Foor, co be 10226 
gr. engliſh , { viz.20un. 1 0r.3.6 gr. or 20un. 2p. 
I4-6 gr.) whereby wemay eafily obtaine the weight of x- 
wy other Spheare ofche ſame Metall, and alſo of any Sphex 
of any the other wetals, by means oftheforr going proper- 
gtionall Numbers berween Tinne and thoſe other Metals: 
For ſoa Sphear or Buller of Gold (ſuppoled fine) of-one 
inch diameter Engliſh-meaſure, will be found, (according 
to the proportion of 3895 to 1 0000, which is with Ghe- 
ta/des in his fecond Table of the compariſon of ſeveral ſort 
of Bodiesin gravity and magnitude, 3$:5 to 100) or rather 
(the former termes being uncompleat) of 1 5 54 to 3990 
(which iswith Gheraldws in his firſt Table of thecompari- 
ſon of theſame Bodies in gravity and magnitude, x to, 
and that's as 37to 95 inthe leaft rationall and abſoluce 
termes) to weigh 2625-6 gr.cngliſh, (which is 5.470un. 
* AFOy,vize 53 fere being 5 Ou. 3dr, q5.6gr. of 5 oun. 9 P-W. 
| 9.6 gs 
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9.6 gr.) And fo the like Body of fine Sever, of che ſame 
ck te will be found, (according ro the proportion of 
\B95 5439, which. is with Ghet aldus 10 bis forefaid 
Coond Table of the Compariſon of fevcrall Bodies in gra- 
vity and magnitude, 3$!5 co 54;5) or more — (the 
former termes being not 2bfolute or comp'ear) of 7 5 5.450 
2170. (which is wich Gheteld 4s is his torementioned fir 
Tabicot the itke Compariſcns, rt 1 4;, andrhar is as 
ITICO 155, 10 theleaſt cermrs rationa}l and ablolute, and 
which axe by decimall nuterarion, -as 1,t9 1.296, 296 
iofinitly ; or inteeruily, toooto 1 7 506 CT 1000, 00010 
1396, 296 exaRly)ro wergh 7427.95 gr. englith (vez. 
20uN. 7dr. 47-95 gr. troy, or 2 orin. gh P-W.1T.9528r.) 
In like manner will bededuced the weight of Iron and the _ 

other baler fort of Metals, troin Tin: e(in Bodtes of Ike 
form and magnitude) Butbecauſe the other Me-a's beſides 
Gold and Silver, 2s uſually weighed with us, by the com- 
mon Mercatory weight aforeſaid , called Avoirdupoir. 
Therefore for rhe more immediate and fpeedy obraming 
of their weights fromTinne (in (phe: icall bodies} ir isbeld 
to hayethe\ weight of the foregoino Sranneall Spheare of 
one inch diameter, /z. 1022; gr. coghth, or 2.1304 
oun, troy, (V!z. 2 Cun. 2P.w. 14-6 gr.aSdDcfore) reduced 
into avoirdupois unciall weight,and chardectmally, where- 
by the werght of the like kind of Spheare of any orher 
magnitude may bereadijly obtained ; and foco: nſequently 
the weight of any other metalline Spheare therefrom, in its 
proper weightof Avoirdupois. Wiuch aid weight therfore - 
of 2.1304 nun.troy, will be inayorrdupois unciall weight 
{according tothe comonly received proport;6of theTroy 
ounce- weight to the avoirdupois ounce-weight, 73 to 80) 
2+ 3 347 On. (viz, 2oun. 5.355 dr.) Bur according to 
Ge 3 Mr, 


Oo 


Mr. Reynolds his proportion of theſe ewo weights the one 
to the other, which is, as5I co 56 ( being deduced 
trom his proportion of the Troy-pound-weight to the A- 
voirdupois-pound . weight noted before, an 1 which pro. 
portions of weight are the nearelt 20d trueſt that may be, 
25 ] ſhall Rraightway ſhew) the ſame ſpheare will be 2 
+ 33928 oun.avoirdupois (v4. 2 040. 5.428 dr.) which 
exceedeth the former weight only .o73 of a dram, which in 
this kind of weight is altogether inconfiderable. 

Or for the ready obtaining of a Sphear of Tinne, of any 
magnitude, (and fo of any other Metal therefrom) 'in li. 
bra}[. weight, it is convenient co have the forefaid Sphear 
of Tinne of x inch diameter, in libral-weight, both Troy 
and Avyoirdupois, and that d:cimally ; which wil here be 
1m Troy-weighr, 0.17753/, and 10 Ayoirdupois-weight, 
(which is here chiefly ro be regarded) according to the 
commonly received proporcion of the croy-weight to the 
avoirdupois weight)o.1459189/4.and according the other 
(and better) proporcion,o. 146305/:.the diffcrence of which 
from the other (by way of exceflc) de11g hard!y,0.0003/i. 
viz.. 3parts of a pound-ayoirdupois, divided into 10000 
equal parts ; Which diff:rence of weight, although it be 
here of little or no yalue (asallo thac in the operacion im- 
mediatly preceding) in regard of the\{malneſle of the Body 
h-re handled, whereby the difference between the common 
P:oportions of the Troy-weight to the Avoirdupois- 
weight, and th: other proportions, may ſeem) to be very 
{mall, and inconfiderables Yerif we goto to reduce a me- 
ealline (or other ) Zody of a greater magnitude or dimen* 
on, outof one of cheſe Weights into the other according 
roche ſaid{eyerall proportions beforegoing) we ſhal find 


the difference of weight (in one and theſame kind}: to be 
Ri 


230 Thedimenſion of reenlar Bodies Part1L, 


dba... HE 5. 9 8. % I. 


[Part IT. for weight, as for ſolid meaſure 23x 


fil greater, and t] egrearer or weightier that the Body is, 
the greater wi) be che differerce of the weight produced 
by the ſaid different termes of proportion, in reſp« both 
of librajl and unciall weivht, informuch as that the diffe= 
rence of weight will many times be conſiderable : As in 
the foregoing Sphear of 1ron, of 4 inches the dian.ecer,(en- 
olſh-weafure) whole weight betng found from Gher ac- 
dus, :o be 13:461/4, Romane, and from thar, to be in Troy 
weight (according to Mr. Greaves his collations of chele 
two kinds of weight the ove with the other) 12.2836. 
and then (he ſaiwe converted imo Avoircupors weight ac- 
cording to the two lcverall proportions between theferwo 
weights - the difference of weight was there found to bs 
5 drams auoirdepois, which is almoſt; of an ounce. And 
greater differences of weight {in this reſpeR) chen this, T 
ſhall ſhew by and by, and alſo more afterwards. 
Now therefore, for the proportion between 
the Trop-ounce, and the Ayorrdupors-ounce 


ſelf, and that deficiently, as-the terms here 
ſtand, from the leſſeto the greater, like as the 


accordipg to the Terms 51 and 56 (deduced ie Five, 
fromthe forelaid Maxime or Principle of li- . ;jrdupois 
brall weight, chat 136/:. Troy, and 11241, Ounce 
Avoirdupdgis are £quilibral, or equiponderant, compared 
- and ſo accordingly from thence, 1632 coun. Geet. 
Troy and.1792 0n. Avoirdapois, which are feral 
in the leaſt rerms of Proportion ,51 and 56) Proportd- 
the fame being compared with the foreſaid .- 015 aſſign 
common termes,73and 80, wil ſeem indeed wo = 
to differ but litt\e therefrom in the Reaſon it yarn 


correſpondent Terms before for librall weight, did from 
the common terms, being taken from the greater. term to 


che 
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Thomalius intnetore-cied place 
of his Dicticuy y, faith, that the 
Goidfniihs {or Troy ) Ounce 
hath 10 thr Ayvo'rdvpois. Ounce, 
froporton f.iquinadecuval, 50 
that (t10 wit) 11 GUNCEs toy a!C 
exactly £quutiliro 12 OUNCES avo- 
ir dupois; and which (he tanh) 
he proved by a nt juſt and cx- 
a& Ballanc-. But ts Propurtt- 
on i>ſom-whar greater then c:- 
ther © the vile rvo here no- 
red, & nakcs the ounce Ayr. 
to be niore of the ounce Troy 
then cicher otrhute two, 

Mr. wimcate in his 41-4bm.1.1 
E.1.Sefd. 24, faith, that thc avo- 
Iraupois-Puund is covpoſed ct 
14cun. troy, and 12 p.w. vig. 
14.6 0U1.rtcy; which is accor- 
ding trorhe commonly r. ceved 
Prop utions berween the Avoir- 
poisand Troy-weight : Bur ac- 
cording tO the other proporti- 
cns, it will be moſt rruly but 14 

2 . 
oun. 11 p.w.and Tc, gr.Uoy. 
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the lefle, vez 7 2 tO Go, and 
17to 14 ? \the Reaſon of 
the common terins, as the 
kere land from the lefle az 
theAntecedent, tothe OFeae 
ter, asthe Conlequent, be. 
ing by prolation, of the leſs 
in: quality,or inequality of 
the lefle, ſub-ſtper-ſepty- 
partiens | eptuageſimas-ter. 
t:.s, VI&. lub-ſuper-parti- 
ent /- ; and of the other 
Terms, (fianding correſp6. 
dently ) ſ#6-ſaper- quintu. 
partiens quinqnuage/ima- 
primas viz. ſub-fuperpar. 
tient © ; and ſo the diffe. 
renceot the Keaſons, or the 
differentiall * or reſidual 
Reaſon (according to the 
plain, fimple and proper 
ſubduRion of Reaſons be. 


fore ſhewed)) that of 1 to 560, wix. ,*- ; And this, for the 
converfion or reduRtion of Troy-unceall weight to the like 
Avoirdupois-weight; avd ſorhe Ounce-troy wil be (in 
the leaſt terms) 5;, or more truly, {5 the Ounce-avoirdu- 
pois : Or elſe, the Terms, in this pofition, from the lefſe 
to the greater, mighe ſeem rather to be taken contrar)ly 
(according to an exaRt compariſon)for the proportion of 
the Ayoirdupois-ounce, (as the lefſe) to the troy-onnce 
(as thegreates) forſo the Avoirdupois-ounce, wil beZ, 
or rather 5; of the Troy-ounce, And theſe latter Terms of 


Pr 0- 
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proportion, do make the Ounce Troy wore to exceed the - 
Ounce-avoirdupois, then thefirft or common Terms ds, 
and ſo make the Ounce-ayoirdupois to come ſhortof the 
Ounce=troy (or. be leſſe of the ſame) accordingly ; asmay 
more .caſily be ſeen, by reducing of the foreſaid !Terms of 
proportion into decimall termes ; for ſo, the pr6pertion of 
73 to 80, will be as 1.c0000to 1.09989, andof gr 16 56, 
25 1,000COtO 1.09804 fer? - Andcomtrarily ; by permuta- 
tion of the Terms, the proportion of 80to 73, will be deci- 
mally, as 1.0000 to 9125 exaRtly (as I ſhewed formerly, 
upon another the like occaſion,) and of 56 to 51, as 1.0000 
&c. to.g9107 &c, | 
And thetefore , now to ſhew (by the : 
wy ) the difference between the foreſaid ber op _ 
verall proportions ofthe Troy and Ayoit- roars 8 
dupoiz Gd both ljbrall by unciall, che bros; 
one to the other, by comparing them with and Avoirda- 
the weight of ſome Body, taken both by © poi Weights 
Troy and Ayoirdupoiseweights, and that ' NRRIY 
eſpecially in one and the fame Ballance, and ' = "44 
ſo conyerting it our of the one kind of ' þy the Ba 4 
weight into the other, by the ſaid rwo ſe- lance, in the 
verall kinds of proportions between thery, foregoing Iron 
whereby may be known which oftheſeare —_—_ 
theneerer and truer, as moſt sgrecing with  * * 
the Ballance it felfe : We will here take the foregoing 
Cannon-bullet of caft-iton , of 4.8 inches the diameter, 
whoſe weight we found (as 1 have noted before)in the 
Tower of London, by an cxaR Ballance, with Weights 
both Froy and Ayoitdupois, to be19 4H. 'r oun. 15 p-w.15 
gr. Troy (which is 1915. ard 125 oun. of wholly in libratl- 
weight , 19%; or 191484375 hi, exactly ) and I5 16, 
H h 12; oun, 
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12:0un. Avoirdupois (whichis wholly in librall-weight, 
15*2or 154765625 4s. compleatly) Now if we ſhallcon. 
ver: the ſaid Bullet trom ics Troy-weight co Avoirdupcis- 
weight, according tothe common proportion of the Troy. 
librall-we:ght co the. Ayoirdupors-librail-weight , v12, 
-73to 60, we (hall findthe ſawe.to be (in the leaſt rermes) 
I5555- OF 15+73 844 li. Avcirdupoiz, which wanteth of 
che true weight fram the Ballance, 0.027 18s. which is 
by redyRion or converſion. iato the proper denominate, 
compounding parts of this weight g.oun. 6,95 8 drams a. 
yoirdupois, which is upon the point of 7 dr. and that'sal. 
moſt halfe an ounce avoirdupois, But according.to the 0- 
ther proportion of .the Troy librall-weight co the Avoir. 
dupols librall weight , viz.17 t0.14,, the ſaid bullet wil 
be found to weigh(in the lealt germs) 1553; or 1 5.7693. 
Ayoirdupoiz, which exceedeth the weight, not fully one 
'dram, being but 0.94 dr. as will appeare by reduction of 
the fractionall termes into the proper denominate parts of 
this weghrt, and which is not conliderable. 

Againe ; if we will reduce the ſaid Bullet taken wholly 
in Troy- unciall.weight, being 22945 or 229.781 25 oun- 
exaAly, into Avoitdupois unciail-weight, according to the 
faid leverall proportions of the oneto the other, we ſhall 
find che very ſame differences neceſſarily co happen for ac- 
cording to the common proportion of the Troy-unciall- 
weight to the Ayoirdupois, :4+73 to $0, it wil be found 
(inthe leaſt termes) 25172 or. 25 1+$1 50un. ayoirdupoiz, 
which wanteth of the true or ballance-weight , {being 
25 2-25 0un« Jo,4.3 5 own. which by reduRion, gives 6.96 
drams as before: But accordingto the other proportion of 
the Troy unciall-weight tothe Ayoirdupoiz, viz.:5 1 to 
56, it willbe tound 2525; oun, or 252.3088 oun. avoirdu- 
poiz, 
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poiz, which differeth from'the ballance-weight (by way 
of exceſle) only 0.0588 oun.; which is by reduRion, 0.94 
dr. as betore. — 05 Woh SJ T_— 

And to again-contrarily,if we work. from the Ayoire 
dupoiz-weight to the Troy-weight, weſhal find the like 
proportional differences of weight accordingly: For firft if 
we conver: the foreſaid buller, our of irs true avoirdupois- 
weight fromthe Ballance, 1535.01 15.7656;&c-imtoTroy- 
weight, according to - theryulyarly received:proportion. of 
60 to 73, for librall-weighc (being the'convyetſe of the for- 
mer) we {hal find the .ſame-to be (in the-leaſt rermes) 
1997., or 19. 18151045, Troy, which diffexerh- from the 
true weight of the Ballance (19:3; or 19. 1484375%)by 
way oft exceſſe, 0.0330729/; which is by converſion inro 
the proper, compcunding,denominate parts of this weight 
0.0UN- 3dr. 10.5 gt troy; Or O.Oun. 7 Piws 22. 5.27. But 
according to the other proportion of 14to 17, it wil be 

found (ih the leaft termes) 19852; or 19.1439732. Troy, 
which diffeteth from the trrie-weight (by way -of defe&) 
only 0,0044643/1. which is by a continuall reduRtion into 
the eaſt parts of weight, bur 25.7 gr.or'1-p.w.and 1.7 gr. 
which is of little or no:value.in this thing... ©2454: 
Ando likewiſe if we-reduce:the ſaid Bullet out of its 
true avoirdupois weight taken wholly .in- ounces: (accor- 
ding to the Ballance)being 2525 or 252-25-0un, into Troy 
weight-by ounces; fart, according.to rhecommon propor 
tion of $0 t053, for unciail-weight (bemg the-converie cf 
the forma) we ſhall find theſame to be (inthe teattrerms 
230;7. ons troy, or 230.1978125 compleatly, which excee- 
deth the.true weight, 22955 oun. troy, or: 2329-78125 ex 
aQly, by 0.396875 oun. troy exaRtly, which.is by reduQti- 


on into the leaſt parts of weight, 3 dr. 10.5 gr-Or 7 Þ-We 
Hh 2 22.5927, 
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22.5 gr. as beforefrom librall weight 2 Bur according to 
theproportionof56to51,it wil be fonnd to be (in the 
lea terms) 22933 Oun. troy, Or 229.727678, which is de. 
ficient from the true weight, only 0.053572 oun, which by 
the like reduQion, is but 1.p.w. and 1.7 gr. 8s before 
from librall weight. 

By which operations it is ſufficiently eyident, that theſe 
lacter Proportions between the "Troy and Avoirdupoi 
weights, arethetruer, (and indeed the neareſt and trueft 
that may be found ) and which I (ſhall (upon the like occa- 
fion)further confirm afcerwards by a double experiment 
_—_ the weight of a liquid body, in:the meaſuring of Vel- 
le | 


And thus much by the way concerning Weight and 


Meaſurein generall, in reference tothe work here in hand, \ 


{being thelike artificial Dimenſion of meralline regular 
Bodies , for the ſpeedy diſcovering of their gravities 
or weights, and more particularly of a ferreall or iron 
Sphear, as was formerly of a Sphear in generall for ſolid 
meaſure) being induced thereunto by Ghetalgzes in his 
forefaid work of Metals, in which he differeth. from us in 
both theſe, as we have abundantly ſhewed. 

And ſo theſe operations beforegoing in the particult 
metalline Sphearsaforenamed, forthe weightthereof, are 
from the experiments of M.Gheraldws,& reduced from his 
weight and meaſure to ours, according to the obſerya- 
tions andexperimencs of our Countreyman Mr. Greaves 
npon the ſame, and his collations of chem together, as a- 
forefaid ; Andalfoin oneof them, from my own expeti- 
ence,according to our Engliſh weights and meaſure; with 
which we muſt refit contented, til ſomeother experiments 
be produced, both in theſe, and alſo in the other Metals, 


from | 
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from our Engliſh weight and meaſure, and which we 
may expe from Mr. Reynolds aforelaid, who hath taken 
vxeat care and pains, 2nd uſed much induſtry therein, 

As for the weights of Metals compared in Sphearsof one 
and the ſame magnitude, ter down in the latter part of Mr. 
Ponds Almanack, in Troy- weight /where alſo areno- 
red che foreſaid common proportions berween Troy and 
Avoirdupors weights) they are arcording to the experi- 
ments of Gheraldw,being deduced from his proportional 
or comparative numbers, into the arts of Troy-weighr, 
though Not very preciſely ; which therefore I have here 
put moſt corre and exact thus ; ſyppoſino (with him) 
firſt a Sphear of Gold, ro weigh juſt onepound-troy, and 
fromthence, the other meralline Sphearsof the ſame mage 
nitude, to weigh accordingly, as followeth. * 


0H, PW. fro Mi. gr. 
tf. G:+ 7 3- 00, © 08; 00; E760. QA 
Y. Q-S, T. SS. {0 fere 41 I 45 W.- A 
Jo L. 7 Go Go - Bo 24868; H. 2 
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But now to return a little to our foregoing work of the 
artificial! dimenfion,or diametral and Circumferentiallcy- 
bation of a Sphear of caſt-iron, for the weight thereof, 
Which as we ſhewed before by the Integer of weight ir 
ſelf (or by librall weight) So we will nexs ſhew how to 
perform the ſame by the compofing,denominate parts ther- 
of immediatly,viz.ounces avoirdupoiz (or uncial weight) 

Hh 3 And 
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Andthe Line or Scale of equal parts tor this purpoſe, jn 
relpe& both of the foreſaid common Terent of the weioht 
of an iron-5phear or bullet, and alſo our own experiment, 
I finde{ according to the reafon of the precedent ſecond 
Fheoreme , and alſo our generali reafon) to be for the 
Diameter ot ſuch a Sphear,(as to a centefimal partition of 
the meaſure given)0.76 inch, whicii is but very little a. 
bove 3 of aninchs andthe Line for the Circumtference, 
according to the common Tenent, to b:' 2.40 inches fere 
and according to our experiment, 2.39 inches fere, (lo 
that bere allo one and the ſame Linz of meaſure may 
indifferently ſerve in both) which ewo Lines being divr. 
ded as the tormer, and then the DiameterorCircumference 
be taken by their proper reſpective Line or Scale, and cu- 
bed, the ſame ſhal be the weight of the Sphear or Buller in 
ounces and decimal parcs immediatly : For ſo the Diame- 
ter of the foreſaid bulletof 9/i. and 2 oun. fere avoirdu- 
Pois, (viz. 9.12 3626/6. fere Jocing 4 inches, and theCir- 
cumference, 12.57fere, wil be found each of them, by their 
propercubatorie Line or Scale, for unciall gravity, (being 
made 1 00 parts) to be 5.27 fere, which cubed, yields 
1465-26218 3 fere, forthe weight of the Bullet in ounces, 
which exceedcth the true weight being 145.97 8009 
oun. by 0.385174 0un.fer?, which by converſion ot re- 
duQion,yielderh about 6drams, and which in a thing of 
this nature iS not confiderable : But yet if we wil ſtand 
more preciſely uppon tie weight of this Buller , if chen 
wedivide the two forefaid artiftciall Lines of meaſure for 
rhis purpoſe into more parts, as x 000 (for the naturall 
Line,or thelnch being ſo divided, the artificial Line wil be 
thereof, for the Diameter, 0.760fere,and for the Circum- 
terence,2.387 fere )& fo mealurethe Diameter & Citcum- 


ference of th1s Sphear oc bullet thereby, we (hal find the | 


ſame 


— 


Part IT. for weight, as for ſolid meaſure 2 39 


ſameto beſeyerally, 5.265, which cubed, gives 145.946- 
984625 Ounces for the weight of the buller, which wants 
of the true weight aforeſaid, bardly half a dram, which 
inthis kind of weight is as near as need be defired. 

And fo again in the other Bulletof 1 5/5.& 1 23 oun.ayoir. 
dupoiz(or 2 5 2-2 5 ounces) weizhed by us; ifthe Diameter 
or Circumf, noted formerly,bc taken by thele Lines under 


a centefimall diviſion, they wil be tound each of them to 


be 6.32 fere, whoſe Cube js 252.435968 oun. fe; e, 
which exccedeth the true weight, only 0.185968 oun. 
which by converhon,gives near upon 2 drams, and which 
is not conſiderable 2 But being meaſured by the ſame Lines 
under a millehmail partition, they wil be found each of 
them, 6-318, which cubed, affords, 252.196 389, &c. 
ounces ; which now wants of the true weight,nettuliyone 
dram being. but 0.86 dr. 

And ſoalſo if the Diameter or Circumference of this 
Buller be taken by their proper reipeEtive Lines of mea- 
fure for librall weight beforegoing (viz. 1.91 inch, for 
the Diameter, and 6.01 inches, for the Circuntference) 
the ſame wil be found ſeverally (according to a centefimal 
partition of the Lines) 2.5 1 fere, whoſe Cube is x 5.81 3- 
251 fere for the weight of the bullet, (which by reduftion 


1$ 15/5. 13 oun. and 019 dr. ayoirdupois ) exceeding 


the,crue librall weight viz, 15476562574. (OT 1514, and 
I 2425 Oyun.) only 0.047 6261+. fere, which by converſion 
into the proper parts ot this weight, gives about + of an 
ounce, Viz. 12-19 dr. But being mealured by the faid 
Lines in a millefimal partition, (for the natural Line, or 
the Inch, being 1 000 parts, the artificiall Line wil be 
thereof for the Diameter, 1.91 4zand for the Circumference 
6.014 fere)ihey wil be found {eyerally, 2. 507, which + 
bed, 
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bed, yields 1 5.7 56617,8c. (viz. 15/4. 120m.1.69 dr) 
wanting now of the true weight, only 2.3 drams. 
Now if any ſhall upon occaſion, make 
The artificiall yſe of the Troy-weight in a Spheare of this 
ws of _ mertall (though indeed this kind of weight 
moſt fp pf © Is not uſuall for any Metall beſides Gold 
Aſdvarng of and Silver, as I have noted before) 
the weight of then the artificial Lines of meaſure forthe 
a Spheare of ſpeedy diſcovering of the weight thereof by 
Buller of caſt- the diameter, wil be 1 794 inch for |.brall. 
Iron, in Troy- : 
weight, both li- weight, and by the Circumference, 5-636 
brall and unci- inches 2 And the Lines for unciall weight, 
al. | wil be forthe Diamerer, 0.784 inch fey; 
and for the Circumference, 2.462 inches, 
And now 3]beir no art or induſty of man, can make x 
Spheare of metall or other matter, ſo very exaRand precik: 
indeed, as it ought to be (according as 1 noted beforefrom 
Ghet aldus) Yet conſidering that the weight ofthis andthe 
other coarſer kind of Merals in any thing, isnot fo preciſely 
ſtood upon as the weight of Goldand Silver, (being preti- 


ous Merals) So the exaQueſſe of a Sphericall body made of ; 


any of them for ordinary vſe (as a Canmmon-bullet, which is 
commonly made of caſteiron, as I noted before )is notlo 
much Rood upon, fo as it come ſomthing veer the ſame: 
and indeed there is hardly any Cannon-buller, or other 
buller for ſhooting, but is fo roundbeing caſt ina Mould) 
as that the Eye can hardly adjudge or dilcerne it to be not 
exaQtly orbicular or ſphericall ;- and ſo the weight there- 
of can be very licle miſtaken, being obtained by the djame- 
ter or Circumference of the farne, taken-in a certaine ſet 
Meaſure, either nacurall, as Inches, or the like ; or artifici- 
all, as deduced therefrom, according asI haye here ſheyed 

at 


4 


T7. The Cubeof the 


| 


; 
i 


| 


| Converſe cf the ſame (and all cheifly in referenceto Guns 
| nery )I will next expreſſe proportionally by Number,(from 
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atharge. And which ſeyeralldimenſions with many other 
the like metrical Concluſions pertaining hereunto, and the 


our foregoing experiments ) - according to the aforeſaid 
Metall and Meaſure commonly uſed in this thing, iandthe 
Weight both Aveirdypoiz,and Troy, andineachof chele, 
both by the libralland unciall-weighc together, which in 
the ſeverall SeRions of proportions following , are(tor 
brevity-ſake Jnoted by the lerrers of diſtinRion, /, ahd x. 
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Then forthe ſpeedy diſcoyering of the weight of a ſphe- 
ricallor any other body whatſoeyer made of th 
by theſolidity thereof,in ks Meaſure aforeſaid : and con- 
traxiyiſe 


__ $0344: be 6d Naik 


cubique meaſure, 
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cvirdupoiz, and Troy, aft ineagh of theſe librall and 
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THe ? - = gy 

. Andthus:having ſhewed our artificiall Menſuration | "© 

in regular Solgls, afwellfor gravity or pondeiplity, as for |. 
ſolid (and ſuperficial] ) mexture ;:1ſhall now*loſe up this | '® 
Settion and Part, with our third theorematicall Propok- the 
'tion,,: (anfering rothe.chidprincipall; proBlematical or ding 
[praRicail Proppſition inthe firſt Part) an@the praQicall | © * 
xemonſiration thereof; in which our niore patticular, ot | ©! 
ipeciall/ixwaſonof che like dinfienſion of all tegutar-like T 

Solids (as particularly of a Cylinder ) in the ſeverill re- 

ſpeQs aforeſaid (in reference to the producing of the arti- anc 
_ Lines of meaſure, for performing the ſame) is con- = 

1 » o 


Tx E Og 
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T wros. IIL 


Expreſſing particularly, the artificial Lines for the ſolid 


dimenſion of a Cylinder , from our particular cx ſpecral 
ground and reaſon form:rly declared : Ard conſequent= 
ly, the Lines for the 11:6 dim:n(i0n of a Cone, ana alluthir 
regrlarellle Solidsm gener all, 


SD F the twoproper Dimeticats aforenamei, of 2 
&S (rj2ht or :2rct}Cylind:r,ecxattly adequate to the 
cabic1ll, (cCompoking or retolyzng) Parts of the 
Rationall Line, ſhal be obtained according ts 
anexaRt congruencie or congruity ; The la-ve (hall be 
the proper, reſpeiye artificiall Line of Cylaericall folida- 
tion, according co the Parrs : And tte wil beot them to 
thecorreſpondent or congruali-Lires of d:menhon iccor- 
ding tothe whole Meaſure, the Realon-taat 15 of the Parts 
to the Whole; which is as the Rcealon of their. reipectye 
Cubes. C f "TOY 
Helkereaſon holdeth- for. the Cylindrical] Circum - 
ferenceconjunaly with the Dimetient of alticude'? 
and alſo for both cheſe irithe Cone; inr:ſ-r& of its bakall 
Dimetieat and Periphery with-y1e Dynetientrof alritude, 
for ſolid gimmenſign,aud with irs Sile for ſyperficgzary dimen 
hon; and allo fox the baſizY Djmerient of aCylinder with 
1s Sice, yn reſpeR of ſuperficiall,dimen(ion : And ſo the 
like with theſe, for atl Pyramids and Priſmes conſtituted 
upon regular Baſes, in reſpe& bath of ſolid and ſuperficia- 
ry dimenſion, according to the (everal wayes formerly 
declaredand demonſtrated in all thele Figures 2 only re- 


| ſpeRbeingo had inall theſe, co the quadrate parts of th 


| 
. HT ng 
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Rationall Line for ſuperficiary dimenſion, as is here co the 
cubique parts for ſolid dimenſion. _ 

Aud thelike reaſon wil here hold in all theſe ſolid Fir 
oures, in reſpe& of weight or gravity in any Merall what- 
ſoever,as for their ſolzd meaſure, according to what I ſhew. 
ed before in the Spheare, and conſequently in the other re- 
Bodies, being made of Metall (reſpeR being here hadto 
the partsof the weight propoſed, as in the Theoreme it 
ſelf, isro the parts of meaſure, as Iſhewed before in the like 
caſe upon the 21Theorem)ſo as that the like artificial Lines 
of Meaſure being excraed for theſe Figures ſeverally in 
reference to weight, according to any Merall, Weighr,and 
Meaſure propoſed ; their gravities wil be hereby; obtai- 
ned in the ſame manner as their ſolid magnitudes or mea- 
fures, according to the ſeyerall wayes formerly declared 
and demonſtrated for the ſame. | 

And now becauſe of thetwo ſeveral Dimerients (or di- 
menſional Lines) here continually concurring, there 0c- 
curreth ſome more yariety,then in the two precetling The- 
oremes : Therefore 1 wil heregiye a full demonſtration or 
illuſtration of this, in an Arithmerical manner ; by whieb 
thoſe cwo (with all the things neceſſarily depending 0n 
them) as well as this, may be plainly , leing 
they be all gronnded upon one and the ſame reaſon- 

Herefote, let the Rationall Line (in reſpeR of its 

properly compoſing deriominate parts ) be R 12» 
So the Cube thereof, CR, 1928; to which be conceived 
or conftituted aCylinder,exaRly agreable for magnitude or 
11menſ10n,8 ſo, as that irs ewo foreſaid Dimerients, be in 
exact Congruencie,or Congruity(luch as the Greek*( Eu- 
£116 & Proclus Jeal igdpuanns, Ot igapuoys ; the Latines,' (as 


Ramw) C0. | 


Part 
Congr, 
ws. + 
fore i 
fore {e 
do nn 
reaſo! 
p19 
p.8. 2 
(or Ol 
nothe 


[I 


the 
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Congr uentia, or Congrnitas ! & ſothe | may Eucl, Axio, 


| words do generally fignific) which there- 5997 5:Kon. 


: Geom. kib.1.6., 
fore we are here next to enquire. There 9. &'Sthol.ma- 


fore ſeing then that like Solids in generall, ;hemar. tip s. 
do nnucually hold in a criplicate or cubique prop. 4, 

reaſon of their homologall Terms by Z 8. 

p19 & 7 and more particularly, E18,p.33, and E 12. 
1.8. and foin ſpecial!,Cylinders of their baſia] Dimetients 
(or other like Terms) by E12.p. 13. TothisI affume a. 
nother Cylinder, whoſe two Dimeticnts ate already giv. 
e in the ſame kind, with thoſe ſuppoſed in the former Cy- 
Imder, which (in thefirf{ Numbers from an unit, abſolute, 
making the whole Cylinder abſolute in all its dimen 
fions , -according ro the more ancient and yulgar Cclc- 
metricall terms (im reſpeR of the Baſe) bur nor che 
newer) ler be (under the general! notion of a Binomial 
in rdatioh'to the Rational Linetakenas before) A=—=D 
R12+2 ; whereupon wil ariſe the Cylinder, rationall 
2nd abfolte (according tothe ſaid vulgar Cyclomettical 
Terms, tn reſpe& ofthe Baſe, and binownlly in reference 
tothe Cube ofthe Rational Line taken as before) CR, 
1738 +428 ; but according ro the newer, and moſt ap. 
proved Terragonſmall Terms, inreſpeR of the baſe, and 
firſt m the more vulgar or Metian expreſſion noted for- 
merly ;for the performing of thisoperation after the more 
uſuall or vulgar way of Numeration, (and for that this ex- 
preſſion is finite and l;mitred in 1c ſelf, whereas the deci- 
mal expreſſion runs infinitly)) ic wil be irrational ard in- 
abſolute, C R, 1928 + 427;;, (whichis by decimal con- 
verſion of the fraRionalltermes, C R, + 427-132-743, &c, 
very nearly agreeing with that Which is produced by 
the proper decimall Cyclometricall rermes, in reſpeR of 
the 


248 of the firſt artificial Line Part II, 
the baſe of the C yJinder ; and that both from them. 


{lves imply or naturajiy , and zlfo artificially , from CH 
their I ogarithiwe , as ſhal be ſkewed by and by) then | ( 


by F. 12. p. 12 afcreſaid , and allo by the reaſon of | CR 
7.7. p-19- it holdeth in a triple or cubicall reaſon of the] ,;. 
aforclaid Cylinerical Dirnetients conjunAly,as the Terms 
homologall, thus ; Ag 
CR1728 + 4z7;;;: CR1728 ::CR 1728 +1016]] CR 
(viz, CAD.R12+2in CR 1728 +437 355)f| vis 
:CR1728 + 472352; or(by their greateſt common Di-F] Rr ; 
viſour,or number ot exact coumenſuration, 686) 47255; inf] y;z, 
the leaſt termes of the ſame reaſon (viz, CAS=D in 
CR 1728) which is decimally, CR 1728 +472.157746, 
&c. whoſe Root or Side irrational! or ineffable , (and bi- ( 
nom1a!] in referenceto che Rational Line, taken as before, dour 


and according to a decimall extraRtion of the Cubicall p 1 
Gncmon) R12+1.0062, &c.is A=DinCR 172, 


Cyl 
being che thing fiuft ſought for; or the atrificial Line ac-| Ker 
cording to the parts of che natural Line of meaſure pro» i 
poſed 2 which fiom the moſt admirable invention of the | as 


Logarithmes,is moſt ipeedily perſonped by a ſimple Com- | cons 
poſition and Reſolution of Numbers, together with a Tri- 
chotomie of the Cubicall Logarithme ; the firſt or greater 
Cylinder, being raiſed from the moſt exa& Cyclometti- 
call Logarithime, (in reſpeQ of the Baſe) anſyering to the 
woſt exaAdecimall Terms aforeſaid. 


Ck 
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CR 1728 +427-132560, &c: * $,3334939884-* 
| CRiqas cou 3,2375437381 _ 
vi. CASZD,RI2 + K 943 dis: > 1 , 


Aggregs | 66759273451 7 
CR 17238 +472.157933, KR , 4... Ta 
vis, CA —=D in CR 1728 © 3,34245 38567» Df. 
R 12 -+ 1.006225, &c. 

vs, A==D in CR 1728 


I,I14I512856. 7 Vee + 


Or again, ſeing that between two like Solids; there 
do,neceſlarily intercede ewo mean Proportionals, by-F.8, 
p. 12, annd-19 ; the two eaves between theſe two 
C3londers, wil be found (binomially, in relation and com- 
"}| pariſon to. the foreſajd Rationall Cxhe, and according to 
a decimall enumeration of thecubick Gnowoy). CR1728 
| + 27415289, &c. and C R 1728 + 132. 03231,&c, moſt 

hoy reg and exaRly, by Logarichmicall Compata- 
tion, thus; . oi 


_/R 


: Ra, */:3/OR 
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i” »” —- 


CR 1728,+427-13256, &C. ny : 


CRy738 32375437381 
Df. 0,0959302503S A 
3 dife 0,0319767501Q , 


CR1728 + 133,0323,XC- 3,2695204882 Ifler Mean, 
CR 1728 .+ 274-152, &c. 3,3014972383 greater 1eav, 


Or'the ſame may be obtained more plainly, (though 
not ſo readily)in a diſ- jun&t manner, at rwo diſtinR ope- 
xations,by the Analogie which holds from the Cube of one 
Solsd to the Cube of the mean Proportional falling-next to 
it , as. doth from that Solid to the other propounded, 
berween which the two mean Proportionals are requi- 
zed. 7-4 1 ; AS 

Then ſcing the. greater ſeas ſeryeth here our preſent 
purpoſe ; it tolloweth according to E 7.p.19 thus; CK 
1728 + 427.13256, &c, CR 1728 + 274+15289, &c, 
:2: ASD, R112 +2: A==D, R12 + 1.0062, &c. 
as before : which appeareth plainly and briefly, by Loga- 
rithmicall or artificial|Numeration, thus ; . 

d | c 


Pat 


IT, 
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CR 1728 + 427.13256,&c. 3,3334739884 TY 

CR 1728 + 274-1 5289, ax | | 
. A : 


[ 


Wk — 4.4476252740 j 


A—D,AR12+2 =—  1,1461280357 


AD, R L2 + 1,0262, &ce1,1 I41512856. Dif. 


Apreeing exaQtly with the firſt Logarichmicall opera. 
tion. PQ 

Or again, the ſaid AS=Din CR 1728 required; 
found more briefly yer, after this manner. 


CR 1728 .4 42901 3256,&C. 3,33 "oi 


CR 1728 342375437381 
Dif - :..* eeintaqamm— ©  COP59 36508 

: dif. .0,0219767501,8 

ADEZD;R 12 +2 given, SG - 


— + I-00622, _ : 1141512356 Df 
Which being found out theſe- three ſeverall waies; it 

followerh laſtly, according totheConſcRaric of the third 

Theoreme, in this ſimple Analogie. | 

Kk a R 12: 
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R1z:zR1ie: ASD,R12-+ 1.0062, &c. A==D, 
R 1 + .0838, &c. 7 ITS 

Which laſt found Number, is for the ſaid congruall 
Dimetfents of a Cylinder, according tothe wnity of mea- 
ſure; anf] ſo for the artificial (or ſecond Rational) Line 
according to the whole intirenatural (or prime Rational!) 
Lige in generall. 

And what mannerof working is uſed here, for the in- 
veſtigation of this artificiall Line inthe Cylinder;the ſame 
isto be uſed for the like in the Cone 3 and which (though 
needlefſe) I wil here further illuftratein the ſame. 

- . Therefore, ſuppole here the forelaid Rationa!l Line (ta- 
ken inits compoting, denominateparts) R1z. and to its 
Cube, CR 1738, a (right,.or Ifoskelan) Cone exaRtly ad- 
equate (as the Cylinderbefote) having its tw like pro- 
per Dimetient-lines exactly congruall (2s thoſe of the Cy- 
linder Jin theinveſtigation or inquificion wherof conjunA. 
ly, confiſteththefir(t operation. Thereforeſcing then, that 


as Cylinders and ocher like Solids)ſo Gones, ate reſpec« | 


tively one to another, in a triple or cubicall Proportion of 
their Bafial Dimecierts (or other corseſpendent 7 ermes 
of dimenſion) by E 12. p. 12aforeſaid : To this be ſuppo- 
ſed another like Cone, of given or known Dimeticnts, and 
exaRly congruall, as the former ; which let be the ſame 
with thoſe of theforegoing Cylinder, included/in the Bi- 
nome, A=D,R12 +2; whereupon this Cone vl be 
ſubtriplethat Cylinder, w2,according tothe vulgar Nu 
meration, from the Meriaw Cyclometricall Terms, 35 to 
the compoſition of the Baſe (under the common acceÞtion 
of an Apotome, in reference to the foregoitiy Ratonal!l 
Cube) irrationall or. unabſolute, C R445 2341 00955 
(which is by decimal] Fonyerſion of the fraRion-Ppart, 

—E 1728 


Part IT, | 
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1728—1009.622418,&c. ard which very nearly a. 
orees with that whict, is produced by the moſt ex1A(deci- 
| mall) Cyclomerrical rexmes in regard of the Baſe; and 
thac both naturally or ſimply from themtelves, and alfs ar- 
ficially from their correſpondenr Logarithme ; bemg CR 
1728 1009.622480. 25 wil appeat in the Loearith. 
micail operation followino) Then by = 12-p. 12, and alfo 
by the reaſon of Z 7. p. 19 before cited, it holderh: in- a th« 
phcateor cybiquereaſon of the aforeſaid Conficall Dime- 
tients conjundtly, as the Termes homologall, thus ; 
CR 1728—100933;:CR1728:t CR 1728+ ror6 
(viz CAS—=), Riz+ 2inCR1728——td50043:) 
:C R 1728 +4872235:2* ; or rather inths leaſt homolo- 
gall rational termes (by their preaceſt common Meaſure, 
otNumber of exa&t Symmetrie, 686) CR 1728 +4872 
i vt. CAS—DinCR 1728; which by deeimall 
dihumeration, is C R 19 28 + 487 2, 47 3239, &c.whoſe 
Rdot or fide cubicall, and irratien##or 1nexplicable, is (bi- 
| namially in reference to the foreſaid Ratjonal Line, and 
according to a decimall erxdieatiom; or rclolution of the 
cubique Gnomor,R 12 +6.7723,8&c. for A—DDinCR 
1728, being the thing firſt inquired; or the arrificial Line 
of meaſure, according to the parts of the natural Line pro- 
| poled 2 And which may moſt eahly and readily be obtain- 
| edby Logarithmicall or artificial! Numeration, by a fimple 
Compoſition and Reſolution, or Profthaphereticall ſyppu- 
tation only.;' and that the ſeyerall waies which I ſhewed 


Numbring) ismoR laborious, and intricate, by reaſon . of 
the manylarge and tedious M altiplications, Diviſions,and 
Radicall extraRtions, both quadrate and cubique, ariſing 
Kk 2 there- 


before in the Cylinder ; wheteas the working our of theſe | 
things'by the natural Numbers (or the vulgar way of * 
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from; which notwithſtanding I have alſo done both in 
this of the Core, and that of the Cylinder, and likewiſe in 


otherFigures, where theſame might be conyeniently per. | ; 


formed after this manner, as in the Circle and Sphear, for 
the finding out of their reſpeRiive artificiall Lines of Men- 
furation before ſet forth, 

But now to the operation of our preſent queſtion in the 
Cove, by theartificia!l or Logarichmica!l Logiſtique ; ac. 
cording to a cubicall proportion of the aforeſaid homolo- 
gall Terms, thus ; 


CR 1928——1009 . 622480 28563527 } 


CRI938-  — won © | 


CR 1728 + I016,viz. CAD 2,4383841 'CS 
R 12+2in CR 1728—1009 
o6224&c, ——— B13 
: | 
Aggreg- — 6,69 ; 
CR 17284 "ES —3, 8195751» Dif. 
vi, C A==DinCR1728 


| 


| 
G 


| 


R13+ 6.75822 Kc, 
1,2731917. 5 Vc. 


viz. \—D in CR 17928 
Which differeth from the number found by the naturall 


operation , inthe decimall fraftion, bur yery little, chat 
S1ving it .7723 &c. this 7582 &ce Which breedeth no 
| ſenfible 


; CR 1738 


all 
at 
0 
Je 


—— 
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in | nfible difference in the Concluſion of the worke: buthow- 


ever the number produced by the Logarithmicall operation 


-| isthe trueſt ; the;ſecond afſumed Cone (though thefirRt 


in place here) being produced from cheexaRteſt Cyclome- 
cricall Logarithrye, asto che compoſition of its Baſe, up. 
on which itis raiſed and conſtituted. 

Or againe ſecondly, by finding out the two Mean Pro- 
protionals berween theſe two Cones, which is moſt ſpeedi- 
ly and accuratly performed allo by virtue of the Logarich= 
mes, as before jn the Cylinder ;. and fo they will be found 
(under the two common Apotomies, in reference to the 
RationalCube,and according to a deejmall Analyſis of the 
cubicall Gzomon) C R 1728——765.465285 &c, for the 
leſſer Iſeave ; and 1728.438. 3356268 &c. for the 
oreater AZeave, thus, 

A 


CR 1728___ 1009 .62248 &c. — 
Z 


3,375437 
| Dif . — 0,3811910 \ 
Subtriple OO — 0,1270637 
A 


CR172338——438.3256 &c-3,110480r.greater 


Or the ſame may be found more disjunQly, according 
to the Analogy before declared inthe Cylinder, for the fin- 
ding ofthe two ears ; the reaſon being the ſame here. 

Now the leſſer 17eare ſerving here our purpoſe; it fol- 

loweth 


CR 1728——765.46528 &c, — 
M 
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loweth thence Analogically thus z C R1938-—100g, 
&ce:CR 1928——765 «465, &c. 33: A=DinCR 
I-28 I009,&c. viz. R 12+ 2 3; AED in CR 
1728,viz, K12 + 6.7582,8c,as before ; as appeareth 
briefly and plainly , by chis ſubſequent Logarithmericall 
Calculation. 


CR 1528—1009.6224,&%c 2,85635279 } 
CR 1728—765-465, &c 2,98 34164 

A. 
A==D, R12+2 —— 1,1461280 


— 


Aggregs = ——  {Q 4195444 JJ 


AD, R I 2 + 6-785 2, &Co 1,27 31917 Dif. 


ExaRtly agreeing with the firſt Logarithmicall operati- 
On. 

' Qragain thirdly and laſtly, the ſanie Dimetients in che 
Cove, C R 1728, found ourconjunRtly and eongrually moſt 
brieflyof all,chus, | MAR TIRE 


{ 


cn | 


Par 
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CR172:8-—1009 .6224 &c. 2,8563527 C 
S 
CR 1728 Mora 3,2375437 
Def. Rs 0,3811910 
5 — 0,1270637 
| Cx 
A=—D, R12 + 2 given 1,1461280JH 


ASD, R12 + 6.7852, inquired 1,27 31917» aggreg. 


Which being had theſe ſeverall waies; it followeth laſt- 
ly thereupon,according tothe reaſon of the ConſeRary of 
the foregoing Theorems, by way of Analogy, in theſe 
Termes; viz, | | 

Ri2z2+R1A==D, R123 + 6.7852 &c:A==D, . 
K1 + .56318 &c., OrR 12 :R12+ 6.7852 &c. 
::R1:R1+ 5632 fere. Which laſt found Number is for 
A=—D in the Cone anſwering toCR rx ; and fo for our 
artificiall L ine of reEtangle parallelepipedation (according 
to an exaR quadrate Baſe) or parallelepipedall conſolidari- 
on of 8s Coxedefired, in reference co the whole intire natural 
Line of meaſure ingenerall. 

And after the ſame manner may be found cut thelike 
artificiall Lines for the conſolidation of a Cone, and Cy- 
linder,by their baſiall Peripheries and alcitudinary Dime- 
tients cogether, as hath been here done, by their baſiall and 
altitudinary dimetients together:( which baſiall Dimetient 
and Periphery do continue the ſame throughout the Cyline 
der, it being of equall craffitude, but continually alter inthe 
Cone) And theſe Lines we AX before in the praQticall 

| 1 de» 
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demonſiration and uſe of che other two Lines of folidation 
pertaining to theſe two Bodies, to be for the Cy/inder,of the 
Rationall Line, 2 + .3266 &c. and for the Cove 3+ .3531 
&c. and theſe by the natwall way of working, ſrcm the 
HMetian Cyclometricall rermes, in reſpeR of the Baſe of the 
Cylinder and Cone: and by thearrificiall or Logarithmeti. 
call way,I find the ſameto be for the Cylinder 2 + . 3 2489 
&c.(very little differing from the other) and for the Coye, 
exaQly agreeing with the former 2 And therefore I ſhall 
not need (I conceive) to make any more adoe about the 
demonſtration hereof : And the ſame way holdeth forthe 
extraction of the like artificiall Lines for the Superficiall di. 
menfion of the Cylinder and Cone, and allo for the dimenh.. 
on both ſolid and ſuperficial] of all-regular-baſed Pyramids 
and Priſms : Andfor all theſe Figures, not only in reſpe& 
of ſolid and ſuperticiall meaſure , but alſo of gravity oc 
weight, according to any Metall propoſed ; as] havenoted 

before upon the 34. Theorme. | 
Ard alltheſethings, rogether with thelike in the other 
Figures, before-mentioned, may be yer more readily obtai- 
ned, and that according to our generall ground and reaſon 
of this artificial] Dimenſion (or of our artificjall metricall 
Lines) which was formerly faid to confiſt in unity a- 
lone. For as in our particular, partiall, or ſpeciall Rea. 
ſon thereof,eyery particular Meaſure propounded (as the 
prime or naturall Rational Line) being conſidered accor- 
ding to its Parts, (compoſing or conſtituting, or otherwiſe 
dividing) every particular kind of Figure,or figurate Mag- 
nitude, meaſurable in this way, was conſequently faid to 
be conſidered in the firſt or ſecond Power of the ſame (as 
in the powers of Number) according to the nature and 
kind of the Dimenſion ; for the producing of the vw 
- ines, 
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Lines, (according to the three foregoing Theoremes} So 
bere in our general] Reaſon, or Reaſon of the Whole, or of 


| Unity ; every Meaſure being conſidered in it felf fimply 


EE hs, 


and abſolutely, (as was formerly declared) eyeryſuch figu- 

rate Magnitude (as aforeſaid is to be conſidered according- 

ly,in the like Powers of Unity (as of the whole intire Mea- 

ſure in general]l) according to the nature ofthe Dimenſion. 

And ſo again, as in the performance of theſe Dimenſions, 

by the naturall Meaſure propoſed {or the prime Rationall 
Line in generall) in an Arithmeticall manner, by way of 

Proportion (according as hath been ſhewed inthe feyerall 
dimenſions beforegoing, among the dimenfionall Propor- 
tions) for the more i1nmediate producing of thefides of the 
Squares and Cubes, &c. equal to the Figures propoſed to 
be meafured, and which are immediatly given by our artifi- 
ciall Lines of meaſure ; we begin with Uaity fimple, and 
proceed from that co Number finple or linear, being ſome 
Root of a Figurate Numberſuperficial or ſolid; & ſoto the 
figurate Number it ſelf; as from ſome dimenſional line ofa 
Figure (by which the ſame is propoſed to be meaſured in a 
quadratary or cubatory manner, according to the nature of 
the Dimenſion ; or by which the fide ofthe equal Quadrat 
or Cube ofthe Figure is to beproduced, either naturally in 
an arichmetical analogicall manner, as aforeſaid ; or arti. 
ficially by a Line of meaſureconyenient for the purpoſe) to 
the fide of the equal QuadratotCube ; and ſocome to the 
Content of the Figure it ſelf } Of'we come tothe ſame more 
immediatly,andalſomoſt naturally and properly; procee- 
ding from #»4ry taken in the power thereof, prime or ſe= 
cond, (according to the nature of the dimenſion propoun- 
ded) to Number figurate,and then from that to the corre(- 
pondent Root thereof; as from _ dimenſional Line - a 
Z _ 
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Figure; in the aforeſaid powers thereof, to the Fignre it 
ſelf ; and then from that to the (ide of the equall Quadrat 
or Cube. So inthis{for the immediate producing of the ar. 


tificiall Lines) we proceed from Unity figurate in the firſt 


or ſecond power thereof, according to the nature of the 
Dimenſion, to a Number figurate or potentiall,according. 
ly,and from that tothe correſpondent Root thereof ;as from 
every kind of Figurate Magnitudein general, falling under 


part] 
abſolu 
ry it le 
derouw 

AC 


our atificiall Dimenſion, to the like powers of ſome one | 
of its dimenſional lines by which it is propoſed to be thus | 


meaſured (or ſquared and cubed, or otherwiſe artificially 
meaſured, according to the nature and kind of the Magni- 
rude propounded, and of the Dimenſion it ſelf )and ſo from 


thenceto theſaid dimenſional! line it ſelf of the Figure, ' 


for theartificiall Line of meaſure required : which as in 


all exaAly ordinate or __— is bur one ſuch line | 
fimply ; ſo in all regular like-Figuresit is of two together | 
according as we haye lately ſhewed. And ſo we might | 


hereupon raiſe a qth. and generall Theoreme, if ic were 


needfull ; bur that which 1 haye already ſaid concerning | 


the ſame, is very ſufficient, 


And what hath bin here ſpoken for ſolid Figures,in refe. | 
rence to their ſolid meaſure, is tobe underſtood in the ſame | 
accordively, for gravity or weight(according to any Mee | 
eall,or other like ponderous matter propoſed)For as before, | 


according toour particularor ſpecial reaſon, every Inte- 
ger of weight whatſoeverpropoſed, was ſaid to be conſi- 
dered in its parts taken ſimply in number ; and fo e- 
very kind of metalline, or other like ponderous (regular 
and regular-hke) Body, was accordingly to be confide- 
red inthe ſame, as inthe likeparts of Unity 2 So here che 
Integer of weight propounded, is to be conſidered my 
abſo- 
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abſolutely and intirely, as in the'nature and reaſon of uni- 
ry it ſelf ; and ſoevery kind of meralline (or other like pon- 
derous) regular and regularelike body, 1s to be confidered 
accordingly, for the producing -of the arcificiall 
Lines of meaſure therefrom, for the ſpee. 
dy diſcoyering of the gravity or pon< 
derofity of any ſuch Body prepoe 
ſed, in any magnitude 
| whatſoever. 
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PART 1II. 
Containing that kind of Dimenſi- 


on, or metricall practice, which is commonly 
called ,the Gauging of Veſſels: after a moſt 


artificial, exact, and expeditionall manner. 


WE CEN) {Oe 
DSS 


Su <©C9y; 1. 


__ _—_ ——— > O— —— ——— 


Concerning the, augaſuring or gauging 
of Vafols h gincral. 


_ Nd wha heh big here done for 
Mee the {lid of a Cylinder 
PP - (os the dimen{n of a ſolid Cylin- 
74 derby ardfigiall Lines found out 
AF ip he ſame , according to any 
Meaſure appointed 2 the like may 


< EA a concave Cylinder (or Cylindricall 
Veſſel) for the more {| et finding out of theliquid Con- 
rent, according toany Liquour and Meaſure given. As 
cur Veſſels for Wine and Ale, or Beer (which two, moſt 
COM= 


& bedone for the liquid dimenſion of | 


< a 


| - 


r 
r 
' 
| 
4 
E 
| 
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commonly come to be meaſured) and,other liquid things, 
which though they be not ablolute Cylinders in them- 
ſelves, yet may be (and commonly are) conceived or ſup- 
poſed as Cylinders,(being reduceableby Arr thereunto)for 
the better meaſuring of the ſame ,by finding out and taking 
the Meane between the Diameter at the Head, and the 
Bung of the Veſlell {or otherwiſe the Meanebetween thoſe 
two Circles) and fo obtaining the liquid Contenc therecf; 
which is commonly called Gaxging of Veſſells ; the Mea- 
ſure by which theſe Veſlells are chus valued or eſtimated, 
being uſually a Gallon, and which is the greateſt of ourli- 
quid Meaſures, and buc che beginning, as it were, of Veſ- 
ell-Meature ; but in Wie, and Ale or Beere, holdeth not 


| one and the ame; bur differeth very ſenſfibly,as is common- 


———— 


lyknown: And therefore we will next briefly ſhew the 


} meaſuring or gauging of theſe Cylindricall Veffells (or 
| Spheroidall, as ſome will have it, this kind of Veffel being 


more commonly taken for a Spheroides , having the two 
ends equally cut off ; though tor mine own parr, I con. 
ceive this kind of Veſſel may more properly betermed a 
Cylmdroides, by the ſame reaſon that a Spheroides and Co- 


; noides areſo called ; this having the ſame fimilitude or re- 
| ſemblance co an exaRt Cylinder, that thoſe haye to an exaR 
; Spheare and Cone) by Lines of meaſure peculiarly appro- 
| priated and applied co them (as wedid before in the Cy- 
| linger in general for ſolid meaſure) according to the dif- 
| ferent kind and quality of the Liquour, and ſothe different 


quantityor magnitude of the liquid Meaſure given, in re- 
lation tg ſolid Meaſure in inches, 


SeR, 
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ÞÞS DO ODEDSS: ÞÞÞÞPSS 
5 ECT. I I: 


Setting forth the Dnanities of the Wine 
and Ale-gallons, in reference to the 


gauging of Veſſels. 


SIAIWMST is generally holden by Artiſts about the 
. MY Cuyof London, that a Wine-Gallen con: 
taineth in its concave Capacity, 231 cubi- 
call or ſolid inches, oris inſen{ibly diffe- 


G allox, ] finde the ſame to be as gene- 
rally controverted among them. Mr. Williams Onughtyed, 
' areverend Divine, and moſt eminent Mathewatician, be- 

fore-named, afcer ſomeexperiments made by him to find 

out the {olid content of this Gallon in inches, beſides the 

experiments of ſome others which cameto his fight, find- 

ing ſome diſficulry therein, in regard both of the irregulari- 

ty which he obſerved to be uſually in theſeverall Scandatd- 
Gallons which he met wich, and alſo their diſagreement 

one from another intheir Contents, as himſelf confefſeth 

and declareth in his foreſaid book of the Circles of Propor= 
tion, Part 1.chap. 9.Jooketh back there to the firſt ground 
and principle of our EngliſhMeaſuring from Barley-corns: 
and fo at length he commeth to a rational] conjeRure-of 
the Ale-gallon (and that very neatly, and prety neatly al- 
{o, as I ſhal ſtrajghtway ſhew) in cubique inches, accor- 
: ding 


ring therefrom: But for the Ale or Beer- 


11, 


Part III. in reference 10 Gauging, 265 
ding to the number of the ſquare-parts orFeet in the com- 
mon Statute-Pertch or Pole, viz. 272;, as you may ſee 
in the place fore-cited. 


But Mr. John Reynolds aforenamed alſo, (who ſeemeth 


to haye been as induſtrious inthis,as in many other ma- 
thematicall experiments) wil have this Gabon to contain 
288; cubique inchts ; holding that the Wine-gallon 
(which he Rrongly sffirrethto be 231 inches) is to the 
Ale-gallon in ſuch-proportion preciſely,as 4 to 5; or rather 
for the redution of Wine-meaſure to Ale-mealure, as 5 
t04; which is 2ccording to Mr, John Goedwyn long agoe, 
in his little Tra entituled, A T able of gauging, publiſh- 
ed aboye 5oyearsfince;and dedicated to the then Lotd 
Major and Aldermen of the City of Londen : wherein 
he ſhewing how to reduce Wine-meaſure into Ale-mea- 
ſure, & contra ;, ſaith, that 5 gallons of wine=meaſure 
make but 4 gallons of Ale-meaſure: with which very near- 
ly agrees the opinion (not certain experi» 

ment perhaps) of ſome others, who wil This Mr.Good: 
make thisGallon tocontain juſt 288 inches wy was Ma- 


upon this ground, that acabe»Foot ſhould fterinthe Ma 
hold in its concave capacity juſt 6 Ale- eg men » 
", Rejnolds , 
galions,and fo conſequent]y one ale-gallon +; 1;o(c1fhatk, 
muſt contain juſt 288 inches, which that rold me. 
learned gentleman Mr. Edm. Wingate, a 
Barrefler of Grajes-I[nne (a man eminent for his mathe- 
maticall abilities) firſt declared to me by word of mouth, 
and foon after Ifonnd the ſame noted in his book of the 
uſeof his Rxle of Proportion, chap. 10. And theſe two 
jump ſo nearly together, as if one were borrowed from 
the other 2 bur I declaring this tro Mr. Reynolds at my 
firſt ſeivg of him, he ſaid that he had not obſeryed this 
thing. M m Now 
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Now as for Mr.Owghtred's Ale-gallon of 27 2: inches, 
the ſaid Mr, Reyzolds indeed allowetrh of ſuch a Gallon. 
meaſure, bur not for any liquid thing, buc fer drie things, 
as Corne, Coals, Salt, and other dry thivgs meaſurable 
by chis kind of Meaſure; and ſo calleth it the drie Gallon. 
meaſure 3 And thereupon he wil have to be 3 ſeverall Gal. 
loas (or otherlike Meaſures) one for Wwes, (which alfo 


ſerveth for oiles, frong-waters and the like) Another for 


Ale and Beer, anda third for Corne, Coales, and the like; 
and this he maketh leſſer then the Ale-meaſure, whereas 
ſurely it ſhould rather be greater, if there be any difference 
at all between them: And theſe three ſeyerall Gallon. 
meaſures, hecompareth together, or differenceth by theſe 
three Numbers, 24z.. 28,33, 35. as toſhew their proporti. 
ons one to another ; viz. the Wine-Gallon (231) to the 
dry Gallon-meaſure ( 272-25) as 28to 33, which is fo in 
the leaſt terms, rationall or abſolute ; but otherwiſe in the 
leaſt proportionall cermes, irrational] or unabſolute, and fi- 
niteor limited, I find them to be as 7to 8.25. And the 
ſaid Wame-Gallonto his Ale-Gallon (288.75) as 28 to 3s, 
which in thelcaft rationall termes, is indeed as 4 to 5; but 
otherwiſein theleaſt rermes irrationall(bur finite or limit- 
red) I findthemto be as 1.to 1.25. and which again is 
integrally rationall, 100 to 1252 And the diy-Mealure to 
the Ale-meaſure, as 33 to 35, Which-cannot be abbreviated 
jn terms rational, 

And ſurely, evil Cuſtome ſeemeth to have. brought up 
three ſuch diſtin meaſures (and which the foreſaid Mr. 
gate hath alſo expreſſedto me) For at the Gmi/d-Hall 
in London, where 1s generally holden to be the true Scan- 
dard for theſe Meaſures, and fo from which all others of 
the like kind throughout the Kingdome, are uſually deri- 


yed 
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yed, there are but cwo ſuchdiſtin& Meaſures only (as we 
have been there informed for acertain truth) viz. one for 
iYmes (and fo for rong- waters, oils, and the like) and 


| theother for Ale, Beer, and driethiogs, as Corn, Coales, 


Salc,and the like;zwhich latter is commonly called the Wine 
cheſter Meaſure,and fromthis are taken the bigger drie 
Meaſures, as the half- Pec+ and Peck, and fo on to the 
Buſh:l, which is the greateſt of our drie Meaſures?Which 
faid Standard- Meaſures at the Gur/d-hall, che foreſaid Mr. 
Reynolds confeſſed to me(goivg to him on purpoſe to re> 
ceive ſome ſatisfation from him about the Wine and Ale 
or Beer-mealures (which was in Jae 1646, and then he 
oaye me in writing under his hand, the folid content of 
the Ale-gallon to be 288; inches, and ſo its Proportion to 
the Wine-gallon,to be exaRtly as 5 to 4 (or for the rednjo 
onof Ale-meaſure ro wine-meaſure, as 4 to5) that he 
had never made any triall of chem, (neither could I find 
that any other had,or if they had,it was ſarely to ſmall pur- 
poſe )but only of thoſe Meaſures in the Tower of London 
(which he pleads for to be the moſt anciem andtrue tatt- 
dard Mealures) and at Cowpers-Hall, and fome other 
ſuch places, which ſeem to be bur ſome particular Cuſto= 
mary meaſures,differing from the generallyreceived Stan= 
dard-meafures at the Guild-hal. 

And therefore to be fully fatisfied inthis point, concerning 
the trueine,and Ale or Beer Meaſures, accordingto the 
common Standards, (and more eſpecially about the Ale or 
Beer-meaſure, finding ſuch a diverſity of opinions con- 
cernins theſame, and info vaſt adifference, as that be- 
eween Mr. Onghtred's and Mr. Reynold's Ale-gallon, 
being 16; cube-inches) My ſelf and one Mr. Baptiff 
Sutton, (a man well known in the City among artiſts) 
M m 2 did 
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did agree to go together to the Gxild-hall, where he was 
wel acquainted with the keeper of the Standard-meaſures 
and Weights, who otherwiſe I found to be very. nice and 
ſcrupulcus in ſhewing of them ; and for our further ſatis- 
faRion herein, we made known our intention to the fore. 
ſaid My. impate,who much approved of the ſawe, cx. 
preſſinghis deſire alfo of it: And ſo Azguſt g*". 1645 ; we 
repaired rogether to the Gxild-hakl, carrying along with 
us two large ſquareglaſſe-vials, which we firſt weighedin 
a Gold-ſmiths Ballance by Troy-weights, (as being the 
beſt) which were ſupooſed tobe exaRt enough; and after. 
wards filling the two brafſe-ftandard-Gallons for re, 
and Ale or Beer, with fair water from the Ciſterne, and 
that with all poſſible preciſenefſe, we Howred forth the 


ſame with the like accurateneſlſe, into the ſaid two glaſſe | 


vials, and then weighed the Glaſſes with the water in 
them'by the ſame weights : and ſo comparins the weight 
of each Glaſſe alon*,withthe weight of the glafſeand wa- 
ter together, we found the Wine-Gallon of water to 
weigh 117; ounces-Troy, and the Ale.gallon of water 
140;2 ounces, (which laſt, according to the common divi- 
ſion ofthe Ounce-troy by penny- weights, is 140 ounces, 
11 penny-weights,and a quarter) which do hold in pro- 
portion (from theleſſer to the greater) as 10000 11937, 
which comes verynear, as 5to 6. Then ſeing that Weight 
and ſolid meaſure do hold in proportion one to another, 
ſo as that one may bededuced from the other, as I have 
ſhewed before;if we compare theſe two Gallon-weightsof 
water, with ſcyerall experiments made by my felt, and 
Ar. Reynolds, ſeverally (and conferred together) for the 
finding out of the true weight of water in relation to its 
ſolid meaſure in inches, (or for the comparing of its gra- 


vity 
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vity and magnitude together, which thing 1s moſt admira= 
ble and excellent uſe, as I ſhall ſhew more afterwards) we 
ſhal thereby diſcover the ſolid capacity of the ſaid ewo 
Galloneveſlels in 1nch-meaſure; which ts the very ground- 
work of Gauging. 

Now as to the toreſaid exreriments ; the ſaid 777, Rey- 
nolds did firſt {among other things to this purpoſe )caule 
a Vefſel ro be made of , Wood, by an ex- 

a& * Workman, in the forme of an oblong * 217. Jobs 
rectangle Parallelepipeaum, (or long Cube OREN i 
as ſome term it, though improperly , as —_ 
they call an oblong retangleP aralielogr am 

a long Square) whoſe Baſe was 4; inches ſquare, and the 
heighth, depth, or length, (which you wil) 14 inches, and 


| ſothe ſolid capacity thereof, 2823 inches ; and which was 


cloſed 1p at both the ends or baſes, ſaying that jn the mid- 
dle of one end, was made an hole for the powrirs in of 
water, and which was no bigger ,chen that he michr gurfle 
inthe filling thereof to a drop or two of water, more or 
lefſe : which Veflell therefore being preciſely filed with 
fair ſerled Rain-water (as being the fitteſt, as I ſhal ſhew 
afterwards) and then as preciſely weighed by Troy- 
weights, he found the water thereot alone ro weigh 12/6. 
and 5; oun, or 149; ounces-troy. And he not being con» 
tenced with this own experiment, he cauſed {uch another 
Veſſel to be made, every way like and equall in irs dimenfi. 
ons with the former, and that by the ſame Workman : 
which he filling with the like water, found it to agree in 
weight exatly with the former. But yet he not reſting 
fully ſatisfied with theſe rwo experiments, he procured 
ſuch another Veſſelto be made, by another Workman, of 
the very ſame Dimenſions with the former ; which he fil- 

A717 m 3 lirg 
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ling withthe like water as aforeſaid, found the weight 
of the ſaid wateralone io be 12/5. and very near 6 cun, 
Troy, (or 12; pounds-Troy fere) exceeding the former 
weight abourz of an ounce, and which he conceived to be 
the cruer, (notwithſtanding the exaRt agreement between 
thecwo formerexperiments) by comparing theſe cxperi. 
ments with ſome other of the ike kind, which had been 
made before by himſelf, or ſomeorher body ; And this dif. 
ference of weight ſeemeth to proceed chiefly from ſome 
difference of meaſure in the Inch, by which the ewo firft 
Veſſels, and the laſt were made, being done by two eye. 
rall Workmen, And therefore (confidering the difhculty 
m 2 work of this nature, in reſpeR of the nicety and cutice 
fity of the experiment) he comparing theſe with ſome ob. 
ſeryations which I had then made by the bye, to this put- | 
pole ; we concluded together at length, that the neareſt 
and indiffcrenceſt weight of the water exaQly filling up 
the foreſaid Veſſel of 2g3Z cubick or ſolid inches, would be 
I 55 oun, Troy (or 1495 ounces) and this to Rand 
gocd. 

Andthen afterthis, I gotan exa& cubical Veſlel to be 
made of throughly ſeaſoned wood, with all the accurat- 
nef]e& preciſeneſſethat could be, being 6 inches the in-fide, 
(or the baſe thereof exaRly 6 inches ſquare) and fo the 
whole Cube in its concavecapacity , exa&ly 216 inches; 
and which then, to keep it from ſucking in water in any 
parc, orany water co ſoak into it, was well primed all | 
within, with a thin oile-colour (yer of a ſufficient body) 
having afterwards a Cover put on it, witha little hole in 
the midCle thereof, about 3 of an inch wide, as the forefaid 
Velltls of Mir. Regrolds had s And which cubicall Veſlell 
I it:cn filling with ali the exaRneſle and preciſeneſſe that 

might 
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might be, with fair ſerled Rain-water, at Goldſmiths - 
Hall; and ſo having the ſame as exaftly weighed by the 


' [Standard Troy=-weights ; 1found the weight of the water 
' lone (deduRting the weight of the empry Veſſel it ſelfe 


fict ofall had, from the weight of the veſlel and water to- 
oether)to be upon the very point of 114ounces, or 9 /5. 8& 
{, without any coafiderable difference therefrom 3 and 
thus T found it to be, at two ſeveral trials. Now according 
tothe twofirſt obſervations of 21r. Reynolds, aforeſaid ; 
216 inches of the forenamed water, ſhould weigh 113.7 
oun. Troy ,viz. It 7 oun. and 14 P-W, which comes ſhore 
of our obſeryation, by about a quarter of an ounce; and ac- 
cording to his laſt obſervation the ſameſhouid weight 14.3 
oun. fere,viz.r14ounces,and neer upon 6 p.w. which ex- 
ceeds the weightfound by us, juſt ſo much as the other 


| wants of the {ame; So that the weijghtof this cubical bo- 


dy of water produced by our experiment, falleth directly 
in the middle between the ſeverall weights of the ſame 
deduced from his foreſaid experiments, upon one and 
the ſame kind of veſſe], And according to this our moſt 
ex2Q obleryation; the weight of 283.5 cubick or ſolid in- 
ches of the forefa1d water, (being the content of each of 
1t. Reynolds his thi.cc forelaid veſſels) will be 149.625 
ounces troy exatly, which 15149 0un. 12 p.,w. and an half. 
And this is the yrry arithmetical Mean beween histwo 
firſt obſeryations,agrezing one with another, being 149.25 
oun. and his Jaſt, being 150 oun, 

And ſonow according to this experimental Concluſion 
of mine own; I ſhall proceed exaQly in the ſubſequenr 
operations upon the Wine and Ale-Gallons : For ſo the 
weightsof the two ſeverall Gallons of water aforeſaid, be- 


| ing compared ſeyerally with this experiment, the ſolid ca- 


city 
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pacity o' the Wine-gallon, wil be found 223.105 inches 
and of the Alc or Beate gallon, 266.329 inches. | 
Bur I not refting fully atisfied with this one experiment 
in the ſaid Bandard-Gallons (though we conceived the 
ſame to be performed with as much care and diligence ay 
might be) and ſodefirous to trie the ſame thing over again, 
toſee how nearly two ſcverall trials would agree to con- 
firm: the matter ; knowing that two teſtimonies upon any 
thing :zremuch better then one ; Iagain moved theſaid 14. 
Woegate and Ar. Sutton (whoml1 {till defared as witneſſes 
to what was done) for another trjall of thisthing, and that 
Giycis times ; but could nor accompliſh my defires herein, 
: til about two yezresafter ; Andſoin Jah 
2. experiment 1647, I and 1/r. Sutton went together a» 
upon the wie  o3;n tothe Guild-hall (1. Wingate ha- 
& alc-gallons, 
virg promiſed to go along with us, but 
was 5 hin Ired by other cccaſons) cattying 
along with ustv.o other great glafſe-V1a)s like the for- 
wer, into wh:ch fiſt powring the forchaid Standard- gal. 
tons of water cxaQtly filled, and then weighing the ſaid 
Glaſſes with the water in them ſeycrally, by the great 
ſtandard- Baliance there, with Avoirdupois-weights, and 
afrerwards the erpty Glaſſes teverally (being wel dried 
_ firſt) by the ſame weights , and ſo compatringthem toge- 
ther as before ; we found the weightot the Wine-gallon 
of water alone, to be 8/7. 1 oun. 3 dr. ayoirdupois (or 
I29?- ounces avoircupois) and of the Ale-gallon of wa- 
ter, to be Iles 9 oun. I2 dr. (ot 153; ounces ; avoirdupois) 
whichare in Troy-weight (according to the moſt exaRt 
Proportions of the Ayoudupois weight to the Troy- 
weight before noted, viz. 14 to 17. and 56 to5T) 911.9 
Oun. and 54223 dr. or 13 p.W (Which is 117.65 Pony 
tne 
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the Wine-gallon ; wanting of the firſt obferyation ot 
experiment (viz. 9/7. and 9.75 oun.or 117.75 0un.) only 
0.1 oun. troy, Which is 2p. w. or 4 of a dram-troy, which 
difference is of no moment. And tor the Ale-gallon, 11/3. 
8$oun, and ;; of a dram-troy,or 55 of a p.w, 452.1045 gr. 
(which is 140533 0un. of 140.0223 oun. ttoy) watiting al- 
lo of the firſt experiment (viz. 111.8 oun. and 115 p.W. 
or 4; dr. or 140,2 otm. or 140.5625 oun. troy,(about half 
an ounce troy, and which difference is of ſmall moment 
in the matter of gauging ; but yet this latter expetiment 
is the cruer, as more nearly 2greeing with the other expe» 
riments and obſeryations following. 

Now theſetwo Gallons of water in this ſecond experi- 
ment, ate in proportion (from the lefler to the greater ) as 
I00000 to I190T3, which comes neer the former proporti- 
onz And being compared with the forefaid experimental 
Conclufion made by me, (for the weight of water in re- 
fetence to ſolid inch-meafure) will give the ſolid content of 
the Wine=gallon , 223: 9 inches, and of the Ale-gallon, 
265.3 inches ; which wanteth of che former ſolidmeaſure 
in the Wine-gallon, not fully'; of an inch, and in the Ale- 
oallon,about T inch. Whith difference berween theſe rwo 
experidtſents, eſpecially inthe Ale-gallon, though inthe 
matter of Gauging the ſatye-can breed no fenfibleetrour or 
differente,as wil atterwatds plaimly appear, when we come 
to ſhewout gauging-Lines': yer for my further and fuller 
ſatisf{&ion in this nice and curious piece of art, fowuch 
handled and'corirroverted by Artiſts, as Tajdbefore ; and 
thar 1 night corre a5 rieat'the marrer 2- poſſibly might be; 


| T urged agairi fot anorher triallsA 1d there- 
| Bpon iti Noverpber tiext following, 7 1yain 3d.cxperiment 


upon theWine 


x ' 1 r 1 WI 
epaited to the Gaildhalt carrying »::n me & Ale-gallons, 


two other large glafſe-yials , \citfermg 
N n rauch 
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much in form from the other before uſed, though indeed 
this be roching mareriall to che purpoſe,) which I fir 
cauſed to be weighed leverally by the ſtandard-awvorrdy. 


poxs weights there ; and then(withthe help of the keeper | 


of the S candards) filed both the Randard-Gallons with 
fair water from the Ciſtern, with all the accuratneſle that 
might be, as before ; and which with the like accurate- 
nefſ=- heiog poured out into the ſaidtwo Claſſes 3: I cauſed 
the Glaſſes with the water in them, to be weighed le. 
verally by the ſame weights and Ballance, and that as 
exaRtly as might be, and thereupon found (by the Com- 
pariſon aforeſaid) the Wine-Gallon of water to weigh 
alone,8/5. 1 oun. 11 dr. ayoirdupois(or 129 7; Oun. avoir- 
dup.) andthe Alc-gallon of water, to weigh gl. 9 oun, 15 
dr, ayoirdupois, (or 15335 ounces) which do exceed the 
ſecond obſeryation, in the weight of the wine-Gallon, $ 
dr. or half an ounce ayoirdupois, and in the weight of the 
Ake-gallon, only 3 dr. or ;3 of an ounce avoirdup. And 
theſe cwo laſt Ga)lon-werghtsof water, do hold in pro- 
portion { from the lefle to the greater) as 100000 to 
119699 fere, which js vey little lefle rhen the former pro- 
portions. And theſe allo being collated with our forefaid 
experiment of 216 cube-inches of water,to weigh 114 oun. 
rroy(or 9/.and an half) which is in Ayoirdupois-weight 
according to the neareſt proportions of the Troy-weight 
to the Avoirdupois, before declared and demonſirated, 
x 252; oun.{ ot 7544. )do give the ſolid capacity of theWine- 
Gallon, 223.784 inches, and of the Ale=gallon 265.629 


inches ; which do exceedthe firſt experimental] obſeryati- | 
on, in the Wiue-gallon, by 0.679 inch only; & che ſecon?, | 
by 0.86 inch; and doth want of the firſt obſeryation in the 


Alc-gallon, only 0.7 inch; and exceeds the ſecond, by 0.3 
inch only ; whuch laſt is ycry litcle, 
| Bur 
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But I being defirous to be further ſacisfied in the weighr 
of theſetwo laſt Gallons of water : So ſoon as Thad per- 
W- | formed the ſame at the Gmild-hall by the Avoirdupoiz 
per | weights there ; I cauſed the faid Glafſe-Fials with the 
ith | Gallons of water in them, to beſireightway carried unto 
hat | Gold-ſmiths: Hall , to be tried by the great Standard- 
te- | Ballanceof Troy-weight there (as being the moſt exaRt 
ſed | kind of weight) where firſt weighing each Glaſſe toge. 
le- | cher with its- water, and afterwards each Glafſe alone 
2 | (being 'throughly drie) 1 found (by comparing the one 
n- | withthe other as before) the weight of the Wine-gallon 
2h | of wateralone, to be 118}; oun. troy, viz. 118 oun. and 
r- | 3dr.or14 pw. (which make 9/:. 10 un. 0.5 dr. orl.25 
I5 | p.w.) and the weight of the Ale-gallon of water alone, 
ie | robe 140 0un. and qz3p.w. of 1.7 dr. (which is 1115, $ 
oun. and 4.25 p.W-or 1.7 dr. Troy) And theſerwoGal- 
lon-weights do hold in proportion (fromthe lefle to the 
d oreater) as I00000to 118761, which exceeds that which 
> | was produced by the avoirdupois-weight, - (viz. 118699 
0 | fere) by 6zparts of 100000. :And being: conferred with 
- | our foreſaid:experiment:for finding the proportion be- 
d | tween theponderall and dimenfionall quantity of water, 
« | or its gravity. and magnitude; will give the folid content of 
| | the Wine-gallon, 223.697 inches, and of the Ale or Beer= 
© | gallon, 265.666 inches: which exceeds the firſt experi- 
- | ment, inthe wine-gallon, by 0.59 inch { and the ſecond 
- | by 0:776 inch; and wants of the third experiment inthe 
) | ſame,fromehe avoirdupois-weight by the ballance, only 
- | 0.087 inch. And it wants of the firſt obſervation in the 
| Ale-gallon, o. 66. inch ; and exceeds the ſecond by 0.36 
| Inchonly; andthis third by avoirdupois-weight from 
| thebaflance, only by 0.04 inch fere, which isas much as 
nothing. Noz2 And 


= 
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Ard here havinga fit occaſion and ops 

' The foreſaid portunity , 1 ſhal (by way of Digreſſion) 
ſeverallPro- ſpeak ſomwhat moreconcerning the . Pro- 
_— W— portions between the Troy and Ayoirdu- 
ru yoann pois weights, for a furcher confirmation & 
20; Weights, - verification of what was (aid formealy, and 
copared again alſo demonſtrated upon a Cannon-buller 
rogerher,& ex- concerning the' ſame: And therefore the 
Pall 2-4. the, ' weight of theſe two laſt Gallons of water, 
Tee 0% taken firſt by Avoirdupois-weight at the 
riment. i - | - Gauld-hall ; (viz. 8/t. x ouny 11 dr. or 


129; 0un. the Wive-gallon,and 94.9 oun, 
T5 dr. or 53:5 oun. the Ale-gallon) being converted into 
Froy-weight, and that firſt, bythe more comman termes 
of proportion, viz.60 to 73 for pound. weight, gr. 8a to 
73 for ounce-weight, wil give the Wine-gallan, 9/i 10 
oun, 6 p.w. and 19.125 grains exaQly, of 118 oun, 6 pw, 
and 19.125 gr.or 118 0un.2 dr.and 43-125 gr. troy: & the 
Ale.gallon;,'1 14r. 8 oun. 9 p.w. 8.62 gr. as 140 0unces, 
9 P-W.8.62 gr.or 140 oun.z dr. & 44.62 gr;troy,which do 
exc-ed the true weight taken froin the Ballance at Gold. 
fmiths-hall, by 5-p.w. and13.135 gr. or 2 dr. and 131 25 
gr. in the Wineepalion, and by 5 p.w. and 2.62 gr-Or 3 dr, 
end2.632 yir. in:the Ale-gallov, And then by the otber 
rerms ofpropartion, wiz. 14to 17 for librall weight, or 56 
to 5I, for uncia!|-weight, the Wine-gallon wil-be gli. 10 
OUN. 2P-W. and 3.96 gr. 00118 aun. 3 p.w.:and 3496 gre 
or 118 0un«.O.5:dr. 8nd 21.96/8rs troy 2 andthe Ale-gal- 
lon, 114:. 8 eunc3 peW. and 20.7 gr. of 346. un. 3 PW 
and 20.7 gr.or 140 coun. 2 dr. and 32.7 pg. troy; which 
differ fromthe true weight of the Ballance, (þy' way of 
exceſſe)in-the Wine-galion, bu421.96 gr.or 22 gr. fere; 
and (by way ofdefe) in the Ale-gallon, only about 9 gr. 
which 
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which differences are yery incon{iderable, the greateſt of 
them notamgunting to a penny-weighr, whereas the leaſt 
of the differences produced by the vulgar proportions, 1s 
above a. quarter of an ounce=troy. And hereby it is again 
molt manifeſt, that theſe latrer-Proportions berween theſe 
rwo kinds of weight, are much the truer, and ſurely the 
neareſt and crueſt that way be found, andare therefore ge- 
nerally co be received. rr oÞ 20 
And thele our experiments beforegoing for the.diicove- 
vering of the ſolid Contents of the foreſaid Wine and Ale- 
oallons atthe Guild-hall,, may be confirmed by ſomeorher 
experiments which I afterwards made-upan the ſame, 
For before wy. ſecond obſervation of this thing., by the 
weight of the Gallons of -wmcex, I cauſed aconeaye Cube 
to be made af -Braſſe, of 4 inches the Side _ 
exaQl Frand the — C py neboeg E. __, 
into which (being (ct leve]). my ſelfe, and C- 
Mr. Sutton 0 omen —_—_ pouring MS and Ale- 
out the two Gallons of water jn the Glaſ- -- 
ſes which we had from the-Standard-Veſldls at the Gwild- 
bak, as aforeſaid, with all the.accuratenefle and preciſeneffe 
that might be(at ſeverall times) we found firfi the Wine- 
gallop to fillthieC#be three times, and then halfe the Cube 
(as neatly 25 wecould poſſibly meaſure jt) which being 
computed, doe make 224cube-inchesexattly, for the.ſolid 
content of the-Wine-gallonz-And chen we found the Ale- 


vallon tafill che Cube 4 times, and moreoyer roatiſe rg 
fuch an height of the ſaid Cube, (viz.0.7 inch) as being 


| computed, did make 11.2 cube-inches ; all which toge- 


ther do give267.2cube-inches for the ſolid capacity of the 
Ale-gallon. Both which do fo necrly agree with the for- 

| Iyer experiments (eſpecially in the Wine-gallon) as that 
Nn 3 this 
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this expetiment may ſufficiently confirme the former; this 
being as plaine and demonfirative an experiment as nay 
be. And if ithad been performed by a cubical! Fefſe!| 
ſolarge, as might have received into irs concave capacity 
each of the Gallons of water wholly at once (which ir. 
deed { afterwards wiſhed had been-done, bur my foremen. 
tioned Cubicall Veſſell of wood was made long after the 
triallof this Experiment) then the ſame mighc probably 
have yer come neerer the truth; forthat the ofien filling of 
this ſmall Cube, might cauſe ſome ſmall errour, which by 
a more large or capacious Veſſel, might have been ayoi- 
ded, wherein the ſolid content of each G affo» might have 
been had at once, by the heighth (or depth) of irs water ; 
though indeed the difference between this which we tried, 
and ſomneof out formerexperiments (in the'Wine-gallon) 
3s ina manner inſenGble,'and between all of chem, in re. 
ſpeR of both Gallons, is akogether inconſiderable. And 
ehis experiment by the braſs Cybe,l afterwards tried again 
by my ſelf, and found it to differ as much as nothing from 
the former. But indeed to have theſolid Contents ofthe 
Wine and Ale-gallons fo very exaRtly and preciſely by 
their liquid Conrents, as can be imagined accordiny to 
the {ir:Qneſſe of Art, is (I may ſay) impoſſible, unlefle the 
Standard-Veſſels were ſo narrow-mouthed, as that inthe 
filling thereof, one might be able to- gneffe at a few drops 
of water, which in the Standard Ycſſels at the Guild-batt 
(2nd I thionke in:all others) cannar bedone, they being fo 
wide arthe mobthes ortops, as that a ſpoonfull of water 


moreor lefle in the filling chereof is hardly diſcernable, or | 


ſormich moxe, as might breed the difterence of halfe an 
ounce more or lefſe, in the weight of the water, and ſo 
conlequently of one inch more or lefſe., in the folid con- 


tent;(e:02 that gne inch Cubic orfolid of water weigheth 
(as 
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(as wee ſhall ſhew anon) halfe an ounce=troy , ar 
leaſt : And yet in all theſe feyerall experiments and ob- 
ſervations compared together, the greateſt difference of ſo- 
lid meaſure is but about one inch and an halfe, and that in 
the Ale-gallon : but yer ſecting alide the experiment made 
by the braſs Cube, (which is too large;) the greateſt diffe- 
rence in the ſame wil be but one inch ſolid, which wil breed 
no ſenſible ertour in the matter of ga"1ging, as 1, ſaid before. 
And which may ſhew how very near the matter we have 
come, for the diſcovering of the true Contents of the come 
mon ({andard-Gallons for #me and Ale or Beer, and lure- 
ly asnear the truth as can wel be gone. 

But yet that there might no likely way be lefe unattem- 
pted, for the diſcovery of this thing, 1 wil | 
add to the former, one experiment more, 5*. experi- 
being very dewonftrative, which I made Pencin the 
laſt of all in the foreſaid brafſe Rangard- ers —_ 
Alte -gallon at the Guild-ball,by taking the ; >, i” 
proper linear Dimenſions thereof, it being ogs. 
indeed an cxaQ ſegment of a Cone (os Ca- 
lathoidall) che internall or concave ſuperficies from the 
rop tothe botrome, being very (lraight avd ſmooth, al well 
as che excernall or conyexe Supetficies, and allo exattly 
Circular throughout ; only a little ſhelying or rching ac 
rs meeting or connexion with the botrome , and this not 
preciſely plain , bur rather a lictle hollowiſh, yet notſo 
much as to make any ſenſible errour in cvivingthe ſolid ca» 
pacity of the Veſſel, as wil firaightway appear, by com- 


| paring the ſame with the obſervations before-going, 


and allo one other obſeryation following after. Which 
ſtandard-gallon Vefſe], as it is ſomewhat like in form to 
one of thoſe which. Mr. Oxghtred ſpeakerh ofin the fore - 
| cited 
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cited place of his Circles of Proportion, 
Cicclesot Pro- concerning Gauging (a5 beito ſhewed 
Hang  untohim, and alfo the meaſures rhereof 
7-9-2034 firſt given him, by that grear Antiquary 
: Mr. '#/:fliam Twine of Oxford, whom he 
taithto hayeundergonegreart pains and charge in findi 
out the true Contents of our Engliſh Meaſures (an 
whom I welknew at Oxford, being of the ſame Houſ: 
with him) So alſo it comes very near it in all its dimenfi- 
ons 2 For by the Diamecers of the rop and bottome, and 
the height of that Veſſel which they together meaſured, 
(and which you may ſee in the fore-nentioned book) 
they found, that the ſame would contain in its' concave 
capacity, 268.85 cubick inches, which exceedeth the 


meaſure of our Gallon-Veffel, prodnced by the experiment | 


ot the braſſe Cuhe aforeſaid, but little more then one inch 
and a half ; and the meaſure deduced from the firſt ex- 
perimemby weizhr, about ewo inches and an half ; and 
that which was deducedfrom che ſecond experiment, by 
weight, (being the leaſt of all) by about three inches and 
an half: But indeed, befidethat the fides of that tandard 
Ale-gallon were alittle arching (as Mr. Owghtred faith) 
he obſeryed divers other irregularities in the faid Veſlell, 
which might wel hinder the diſcoyering of the true Con- 
tent thereof,by ſame few inches, 

Now the lincar dimenſions of the Standard Ale-Gal- 
lon at the Guild-hall {which I took as exaRty as I could, 
and I believe inſenfibly differing from the truth) T found 
roexcecd thoſe of Mr. Twine*sVeſlell (taken both by him 
and Mc. Oughtred together,as I noted before) in the Di- 
ameter of the top, but 0.33 inch; and in the Diameter of 


the bottome, but 0,1 inch; and co wantof that in the per- 


pendi- 


PA 
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pendicular height (or the depth) 0.8 inch ; by which I 
find the ſolid dimenſion of this Conicall Veſſel Go of this 


decurrate or detruncate Cone ) to be 265.5 inches, ac. 
cording to 2 multiple or conjun& compoſition of the ag- 
gregate of the two Baſes, and their meane Proportionall 


(produced moſt exaftly by Logarichmicall ſupputation) 
with a trient of the Altitude, thus, 
greater Baſe, 36-6277960YJ Y 
leſſer Baſe, 22-90221C A 
meane Troport. 28.967055 Square inches. 
Apgreg- 88,507225 
: altitude, 3 I 
Re M. 
Solidrty. 265.521675- Cube-inches. 


Which comes very neer the folid Content of this Veflcl 
produced by all our former experiments ; eſpecially the 
ſecond and chird, from which it differs as much as nothing; 
the one of chem, giving 265.3 inches, and the other 265.6 
inches: 

And all theſe our experiments in the Ale- 5th, Experi- 
gallon, way yer be turther confirmed by - menc in the 
another obleryation or experiment, being Alc-gallon, ta 
taken from the half- Peck, we" they hold eral go 
atthe Gxild-hall, to be <quall in Content |... com the 
tothe Ale-gallon,as being taken therefrom Buſhel], 


(and fo Ifindit to be) and which T fhall | 
| Oo de-. 
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deduce from the Buſhe# , according to. the Dimenſions 
thereof, eſtabliſhed by an AR of the common. Councell of 
the City of Londov, and yearly publiſhed by authoricy of 
che Lord Major, which orCains the breadth or widenefſe 
of a Buſhell co be 19 inches, and the depth 74 inches; which 
being caſt up according to a Cylindrical dimenſion, wil be 
fonnd toconrain in in itsconcave capacity, 2126.5 cubick 
or ſolid inches, whoſe ;zfor the half-Peck, is 265.8 inches, 
from which theſolid Meaſure of the A le-gallon, found 
by moſt of our former experiments, doth inſenfibly differ in 
a manner,eſpecially that of the third experiment(by weight 
both avoirdupoiz and Troy , from the ballance) which 
gave the ſame, 265.6 inches ; or ſomewhat neatlier, that 
from Troy-weight, 265.7 fere. And if we ſhal mediate 
between that of the firfi obſervation, being the greateſt (ex- 
cept that of the brafie Cube, which is too large) viz, 
266.3 inches, and that of the ſecond, being the leaſt, 212, 
265-3 inche$; (as is uſually donein ſuch like cafes, where 
ſeverall obſeryations or experiments made upon one and 
the ſame thing, do alittle differ, and as they for the moſt 
part will, ler all the art and induſtry be uſed that may be) 
the Mcan berween them, wil be juſt 265.8 inches, for the 
ſoli4capacity ofthe Ale-g2llon,exaQly agreeing with that 
of the halt-Peck. | 

And nearly agreing with the forefaid Buſhell, I found 
the Content of a Randard-Buſhell of Queen Elizabeth, 
which 1 was informed to be in the hands of the City- 
Founder, which was made of Braſie, it» the laſt year but 
one of her reign 252. Ano 1601 having her Inſcriptien cr 


Title abour it; and ſomwhat reſembling a ſegment of a | 


Cone, it being wider at the zopthen at the botrome, whoſe 


dimenſions there fore I cook with all the accuratnefie that | 


might 


K 


V 
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might be, and found the Diameter of the top (or upper 
baſe) to be one foot, and 7.5 inches, or 19.5 inches 2 the 
Diameter of the bottom (or lower baſc)one Foot and 5 in. 
ches, or 17 inches : and the depth (or height) 8 inches 
(or more accuratly, 8.1 inches) which being caſt up, accor- 
ding as the Ale-gallon beforegoing ; the ſolid capacity 


thereof wil be found, 21 22.165. inches ; thus, 


greater Baſe, 298.6476 
lefſer Baſe. 226.9801 Square inches, 
mean Proport. 260-3595 


Sum. 78509872 
; AN. Co demmeadcy} 
55019104 

15719744 


Solidity, 2122.16544 Cube-inches. 


Which wanrteth of the London-Buſhell, (being 2126- 
.465.inches)4,3 inches :But indeed this Buſhel was made a 
liele curning or winding outwatds rear the edg or top ther- 
of, (w*Þ was-made very ſharp or chin) which might give ſo 


tmuch more in the ſolid content thereof, as co make it equall 
with the City-buſhell ; and ſo I ſuppoſe this London= 
buſhell was firſt intendedto be made equall with that of 


| Queen Elizabeth, as nearly asmigcht be ; And indeed the 


erus Diameter of the top ( from edge to evge) I found to be 


| 19.6 inches, according to which it the ſolid capacityof che 


Oo 2 Buſhe!! 
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Buſhell ſhould be compured,the ſame would be found 2134 
znches, but that is roo large : and the other comes nearer 
the truth 2 And the $*®. part of this laſt, for the half-peck, 
and ſo for the Ale-gallon, wil be but 266; inches. 


There came into the hand: 
of the Ciry-Founder, rogerher 
with the forcſaid ſtandard-Buſh- 
ell of Queen Elizebeth, a ſtan- 
dard Aic-gallen ot the ſame 
Queen, mad of Braſſcin the ve- 
ry ſame Yea: *t her Raigne,ha- 
ving alſo her Epigraph abour ir: 
& which, ] went with anintenr 
chieflyro have meaſured , bur 
indeed before my comming thi- 
ther, it was ſ»Id away to a Town 
i j3n Yorkſhire called 77hichy: Bur 
the ſame having bzen compared 
vith the ſtandard Ale-pallon art 
the Guild-hall, by the mcaſure 
of water ; was found to agrce 
rhereith,without any conſide- 
rable difference, both as one of 
the Founders men, and alſo the 
und-r-keeper of the Standards 
tor the City, told me, who were 
preſcnr ar the triall rhercof ? 
which may bc a meansro confirm 
that at the Guild-hall:And theſe 
two ſtandard Gallons, as they 
were both «f a like capacity, ſo 
alſo ota like form. 


Another meaſure of an 
Ale-gallon, Mr. Oughtred 
makes mention of in the 
place fore-cited, as being 
preſented to him alſo by the 
foreſaid M1. T wixe, tbe» 
ing(as he callett: ,t)a Stan- 
dard-Gallon of Queen El- 
zabeth, which the ſaid Mr, 
7 wine had tried by another 
Veſſell made of brefle, in 
manner of a Paralklepipe- 
dum, whoſe baſe was cx- 
aQlyfix inches ſquare, and 
the S1Qes divided into in- 
ches,and twentieth parts : 
into which he pouring out 
the ſaid Randard-Gallon 
filled with water, found it 
to ariſe unio ſuch an hezght 
therein (v2. 7.6 inches)as 
being computed, wouldgive 


273-6 cubique inches for | 


the ſolid contene of the ſaid 


Ale-gallen. And herea- | 


bout Mr. Orghtred conceives might be the true Con- 


rent of the other Ale-gallon meaſured by him and Mr. | 


T wire. 


All 
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All which experiments and obſervations aforegoing, | 
(with ſomeothers made by Mr, Oughtrred) may ſifhicient- 
ly demonſirate , the true Ale-gallon not to be of ſolaygea 
capacity, as rocontain 288cub:ick inches, and upwards, a$ 
Mr. Reywolds, (and fome others) will have it. | 

Astor the diſcovering of the ſolid mcaſure of the Stan- 
dard Wine=Gallon at the Guild hall . in a geometricall 
manner, by the Linear djimenfons thereof, as before of 
the Ale-gabon; the truth is, Iattemprednor the ſame, in 
regardcf the irregularity which I found in thar Veſſel, by 
the much arching or curvity of its $1d28-(whereby ir 45 
wuch like to that A!e-gallow which Mr, Omghtred and 
Mr. T wine thus meatured ; only this is wider at the bot- 
tome thenattherop , whereas that was wider attherop 
then atthe bottrome , as the Ale-galen atthe Guild hall) 
which makes it to differ from a ſegment of an exaQ Cone, 
and ſo may rather be taken for 3:1egment of a Congrd. 

Bur having by our cwo laſt experiments (eſpecially the 
5*Þ,) moſt plainly and manifeſtly diſcovered ina geome- 
trical! manner, the dimenfionali quantity of the Ale-gallon 
in inch-meaſure, as neerly as may be (which two moſt 
plain and Cemonſirative experiments do rot confiderably 
differ, the difference berween them being bur .3 of an 
iach-cubique) 3nd then by the 24, and 34. experiments, 
the ponderall quantity thereof, in reſpe of the weight of 
the water exactly filling the ſawe,{ which two experiments 
alſo do not conſiderably differs the difference being but 
3dr. avoirdupois, as we there ſhewed, or about 1: dr. 
troy, being neer ; of an ounce-troy) eſpecially the 34. ex- 
periment (which I cake co bt. the moſt exat tor this Gal- 
log, in this reſpe&) we may thereby (collating them toge- 


| ther) be ablecodiſcoyer that which was experimented by 


Oo 3 me 
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me, from my large cubicall Veſſell of 216 inches :and al 
confirme the ſame ; and ſo conſequently likewiſe confirme 
the (olid Contents of the Wine and Ale-gallon, firſt of 


all diſcovered or pr-duced thereby 2 For the ſolid mea. | 


ſureof this Ale-gallon, being found molt plainly and de- 
monſtratiyely by our two laſt obſervations or experi. 
ments, to be very nigh 266 inches ; and the weight of the 
water exactly contained in it, found moſt neerly (by the 
3%. experiment)co be (in Troy-weight) 11/4. 8 oun. and 
necr about 4 p.w. or 149.20unces 2 the weight of the was 
ter exaRly contained by our fore {aid Cubicall Veſſel, will 
befound thereby {according togeoinetricall proportiona- 
lity) 113.86 un. which wants of that found by us, only 
o, 140un. which is but about 3.p.w. And lo likewiſe 
may the ſame be yery neerly confirned by the Wme- G afton, 
according to our 4**. and moſt plain demontſtrative expe- 
riment for the ſame (by the brafſe concave Cube) by 
which the ſolid meaſure thereof bring found 224 inches ; 
and by the three former experiments (conferred together) 
the weight of the water contained exaRlly in the ſaid Gal. 
lon-veſlel, very neer about 9/1. and rooun. Troy, or 118 
oun. the weightof the water exaQly contained in'the fore- 
faid large cubicall Veſſel of 216 inches, will bz found there. 

by (according to the foreſaid proportionality very nearly 

as before, wiz. 113.78 oun, which wants of the erne 

weight found by us, but 0.2 20un. and which is only a- 

bout 4 P.w. or 3 of an ounce-troy. 

Moreover for a further confirmation of this thing, and 
that yery nearly, I ſhai produceanother experiment, which 
I'madeupon the foreſzid braſ.-Cubicall Veſſel of 64 in- 
ches2 Forſo ſoon as I and Mr. Syttor aforenamed, had 

neaſured out the Standard/;ne and Ale- G allons thereby, 


as 


” ww FT © ws * tw CD & 
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as aforeſaid ; weficſt weighed the ſaid concave Cabe by 
2 ſmall Ballance of his, wich Troy-weights,and then again 
filled the ſame with fair water, as preciſely as poſſibly we 


| could ; which we alſo weighing together, found the ad- 


ditional or differentiall weight (take it which way you 
wil) to be (as nearly as we could poſſibly guefſe) 23.5 
ounces, for the water alone ; AndafterwardsI being de- 
fixous to makea furcher and exaRtr triall of this experi- 
mrat, I carrieqthis Cube unto Go/dſmiths-hall, wherel 
procured the ſame to be wetgiicd fiilt alone, by the exaRt 
Standard Troy-weights, with all the accuratneffe thar 
might be ; ard then filing the Cabe with fair ſerled wa= 
tec, a5-precilely as pofſivly I could, had the ſame weighed 
together, with the like accuratneſſe ; and fo. by collating 
theſe twoſeyerall v:erghrs together, found the weight of 
tae 64 inches of warer alone, to beexaRtly in a manner as 
before, viz. 33-5 0un. (ot bur ſome few grains over) and 
this the Aſſay-maſter judged. to be the neareſt weight 
thereof that could be given, confdering the wideneſle of 
the Veſſe}, to be ſuch, (and that fully open an ons fide) as 
that ſome few drops of water more or-lefſe in the filling 
thereof, were not yery diſcernable. Now-aecording/to our 
formex.experiments, the weight of thiswubicall body of 
warez, wil be found, 33.7 ounetroy ; (orrather 33.8 fere) 
which comesprety near the other ; but indeed this aft 
being deduced from our experiments made” by-Zeffels of 
a much greater capacity (orbya greater quantity. of was 
rer) muſt needs be the trueft; ſo that the other is ſome- 
what wantingofthe truce weight. Andcheſe our experi 
mentallConcluſions upon the weight of water in reference 
to itsfolid meaſure; or the comparing of irs quantity-pon - 
derall with its quantity. dimenkonall, I ſhall alſo _ 
wards 
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wards a5 nearly confirm by a manifeſt experiment made 
laſt of all by-me, upon a ſol1d body of a known magnitude 
in inch-meaſure, in reſpeR ofits gravity taken both inthe 
aire and inthe water, and the ſame compared together. 


S$0:2SS$$$HPSSSSESSS 
Stcrt. III. 


Containing the nay of Gauging, arrordingtt | 


our artificiall way of meaſuring :. together 
with the naturall Dimenſion (by way 
of compariſon) for a confirma- 
tion of the ſame. 


Aving by the ſeverall-'waies and 
wy mens before-going, diſcovered the 
neareſt quantities of the common 
Joey (tandard-Gallons for Wine and Ale 
GE p- Sl or Beer, in ſolid inches; and that 
ESO of the Vine-Gallongo beatthe moſt 
PBERSE@©S=zY but 224 inches, and ofthe Als ot 
Beer-gallon, bur 266 (which two are in proportion yery 
nearly as 5to6 ; being as 570535) We ſhall now pro- 
ceed to the praRiice of Gauging 1tlelf; or the diſcovering 
of theliquid Contents of Veſſels for Wine and Ale or Beer 
in Gallon-meaſure ; and that inthe moſt eaſy and ſpeedy 


manner that may be, according to our artificiall __ 
meaſu- 


DW wow > Ci 
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meaſuring, being here, as the ſolid dimenſion of a Cylixe 
der, before declared avd demonfirated, (as I have already 
noted) by the Ike artificiall Lines of n:eafure 2 though in- 
decd the reaſon thereof cannot be exaftly referred to the 


- 3%, Theoreme before-going, whichis for Cylindricall,Di- 


men(ion in generall; nor.yetco our other, or generall Rea- 
ſon.of, meaſure, fully expreſſed ſoon after thar-; according 
as the prime Integer of Yeflel-meaſure(a Gallon) is here 
confidered;to wit, inthe nature of a ſolid(Cylindricall)bo- 
dy, exprefled in ſome certain ſolid meaſure, according to 
the capacity thereof : whereas elſe the ſame. beirig conli- 
dered either {inyply, abſolutely, and intirely. in.. it elf, as 


| fuch aliquid eaſare, or. ugats Parts compounding, &c- 
' (as beiogby themlclyes aparc cak& for other lefſer or ipfe- 


rios liquid Meaſures) like as the Integer of meaſure (or of 
Weight) im generall,wasforwerly ; thep wil *the Reaſon 
of this Dimenſion (as in reference to.the,quancities of mea- 
ſure in:theartificiall gauging-Lines)be'the ſame with ghac 
of Meaſure (or Weight) in ,generallz eſpecially according 
ro,qur firlt or generall acception or conſideration thereof ; 
but wil exaRy agree with that of weight, in both the, rel- 
pets vr Reaſons aforeſaid. And thus the quantityof the aſ- 
tificiall oauging-Linefor Wine-meaſurg (according rathe 
Gallon.of .224 inches) wil be 6.58 inches; and for Ale. or 
Beer-gnegſure, (according. to, the Gallon of 266 inches) 
6.97 inches. But yec conkidering the lofle thar happens 1n 
Wie bythe- dregs ar. lecs rheregf, and much more 1. Ale 
and Beer, by the. frotining; and. orherwile| 3. therefore, we 
have thoyghr-it meet and. convenient, to tow One, inch 
more at leali inthe meaſure of che Wine, gallon, apd 4. 
ches in the, Mcalure gf the Ale, or Beer-gallon.z-and.{ 
make'the Wine-gallon to be 225 Re FAEY the Alc-gatlon 
= 270 
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270inches ; which we conceiveto be' the rmoſt marr ind 
indifferent meaſutes (ina enteral} reſpea,) for th {two 
Gallons, that may be 2 And thefe two do hold in proper. 
tion, exaRly as $ro6t And ih this propottion We MI8he 
fuppoſe they were firſt intended, <coilfidering hbW very 
nicer che fame, the tre Colitefts'thereof do'comit t And 
therefore actortivgto theſe two 'trieafures, 'weThallpio. 
ceed in <& Works bf Gauging: And'the Teh8th'&f Git 57. 
tificiall pauging-Live ſeryibg leteunts, will Befor Wine 
theafure, 6.3 9nthes, and fot" AIt'or Brere-nicaflife; 9:00 
Inches + which trins-divided'decinially (abalf tie former 
Lives) fixo 10,vrrither 106 pitts,or niore, (#8d/16 tiiied 
over ſeyerall tithes ypon « R6dor Rutter of '#'@iivepicnt 
lenpth) arid thih the Diamerer3 a6dtchioths of Veſſels tn. 
Ken thereby; theit Contents Pall be obcaintd iy Gaffen- 
texſice am] as the (811d Coritents of: CyRiders 
Were forme According ro bhy Meafore'Eppointed, 
)- Birc fir Refs efſcls are pt exaly CyTiGdricaRtn 
I faid at fir) biie Cylindtoid4ll (or as orhers will haye 
_—_ Sphieroidall)and ſo theDiatnecer akererh betwerh 
he middle andthe end of chem; of'the burig-Holke, iid the 
Head ; Therdbre muſt'a waybefirft had for the fbf 
out of ſach,a theaf Diarrierer, a5 ay reducethis arſequyll 
Bodyirits 4h abiGfurt Cylinder, or foriter the fame #5poſ- 
gy ooty be that"fo the trie Ooritetits thereof maybe 
Had, 'or very neetthe ſame * ByWhich 'mean' Dincherer, 
mult notherebe underfiood 'a Mftdve eitherarithmeticsl 
or geometriegll, 'bura third fort'of ſr ave differitig' from 


"4 


them both *the diſcovering of which; is the fitftznd main 


rhitig in che praRtiſe of Gavgibg, 'riext after the 'diſcove- 


Ting of the Contents of the Wine abt -Ale - galtow3 I fold | 


itich-meaſute, Atd which weſhal few, moft/ aily'and 
fo | ſpcedily 


nc 
me 
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ſpeedily how to performe, by this. firſt Rule next enſt- 


Oo, | 
mo h LE 


Rus = T. 
How to find the me ane. or equated Diameter 
of any Veſſel. 


” Augment the difference of the two Diamerers, by .7 , 
"| and add the Produdt to the Diamercr at the Head : the 


=y agoreorate ſhall be the meane orequated Diameter. 
- Example. 
ro 
Bang, 22-957 1. 
7 | Diameter at the? we #7 We « 6-59Finches 
oh Head, 26.36 7 
. | 4-613» Prodntt. 
Is | 
je | EquatedDiameter. 30-97 3» 
f 
c But Mr. Onghtired negleRing, and indeed wholly re- 
> | jeRting a mceane Diameter , hath regard co the meane 
|| Circle (a5 it wele) between char atthe Brxg, and charac 


- | the Head, being compoled of 5 of rhe Circle at the Buog, 
» | and; of the Curcle at theHead,and thereby 

\ | reduceth the Feſſell ro a Cylinder ; and Sce Circ, of 
[| whichewoportionsof thoſe two Circles, he 27929 part. 1e 
| Cheweth how to findmolt readily, by this . chap. 9 

| twofold Analogie, viz. 


| | Pp 3 I As 
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IT. MS 1. to 0.5236: Sous the Square of the Diame.- 
ter at the Bung, to; of theCircle. at the Bung. 


>. AF1. to 0.2618 : Sothe Quadret of the Diameter at 
the Head, to 7 of the Circle at the Head. 


Or, for the more exaQneſle in working, theſe Prapor.- 
tions might better be fomewhat extended in the Terms; 
And ſo thefirftof them, will be, as1.to.523599 fere- 
And the ſecond, as1.to .261799. | 

And ſo accordingly in this our Example, the Square 
of theDiamerer at the Bung, being x085.7025; the; of 
the Circleat the Bung, wil be 568.47, &c2and the Square 
of the Diameter at che Head, being 694.8496; the z of the 
Circle at the Head, wil be 1$1.91,&c. and which wil alfo 
be had,by finding the wholeCircles at the Bung and Head, 
according to their Diameters 2 For the whole Circle at 
the Bung,wil befound, 852.7087, whoſe 5 is 568.4725: 
andthe whole Cucle of the Head, wil be found 545-7336, 
whoſe; is 181.9112 as before 2 which two portions or 
ſeRions of theſe two Circles. being added together, do 
make, as it were, the rean Circle, berween them,750. 3837 
which mufi ſtand for theequated Baſe, as it were, of the 
CylindricallVefſe), ſuppoſed tobe reduced by-chis means 
toan abſolute Cylinder : the Diameter of which Circle 
therefore, may nor unfitly be called the mean or equated 
Diawerer; and which wil be found to differ but yery little 
from ours, it being 30.910fere, andours is 30.973, and ſo 
the difference only abouto,06 inch, which in my ſlender 
judgmentis ſcarcely canſiderable 2 And therefore I ſee no 


juſt 


(ame 
little 
fame 


Cm 


ak 
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juſt cauſe why Mr. Owghtred ſhould fo much inveigh a. 

gainſt Mr. Gunter, for his mea Diamerer, as he doth, m 

the forecited place of his Circles of Proportion - though IT 
muſt needs confeffe this way propoſed by Mr: Oughrred, 
for finding a mean Circle, is'the moſt rationall and de- 
monfirative. And which way of Dolia] Dimenſion, is 
(among others} laid down as the moſt facile, chougha 
little in anothee mariner, 'by that great Geomerrician, of 
famous memory, Mr. Henry Briggs , in his Aritkmeira 
Logarithmica, (firſt writtenand publiſhed by, him in La= 
tine) cap; 24-41%. by finding the Curcle at the Bung for 
of the middle craſſitude of the Veffell, as hecals jt) and xx 
the Head, by the Diamerers chereof ; & fo raifing f16 thenn 
2nd the heighth, (or length) of the Veſſel, two exatt Cy- 
linders-; and 'then taking the difference between them, 
whoſe 5 being added tothe lefſer Cylinder ; or the ; ſub- 
trated from the greater;ſhall give che ſolid capacity of 
the Veſlell; as T ſhall ſhew by and by, among the orher 
operations ofchis kind, 

Now the atichmeticall 27ean between the Diameter 
at the Bung, and the Head,in this our example, is 29.655. 
and the geometricall Mfeaw (or the nican Proportionall) 
is 29:47,which is lefle then che other, and thar is lefſe then 
the aforeſaid mean Diameter. 

Having thus ſhewed moſt briefly how ro find cut the 
mean or equated Diameter ; I ſhallnext ſhew as briefly 
how to find out the Content of any Veſſel] in Gallons, ei- 
ther of Wine or Ale and Beer, according to the common 
or naturall meaſure by Inches,and that by a twofold Ana. 
logiſme, in reference to the two aforeſaid Gallon-meae 


| ſures. 


—_ 


Pp 3 Ryle 2, 
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Howto find the Content of ay Vi ofel 


The lke Analogiſmne for 
Wine-meaſure, according 
ro the Gailon of 231 in- 
ches will beby che Num- 
ber 294 $ and for Ale- 
mcaſure,accordingroche 
Gallon of 272; inches, 
by che number 346.6. And 

here from our Gallon- 

meaſures,rhe gauge point 

(according toM.Gunter) 

would be for Wine-mea- 

ſure, 16,93 jnches ; and 

for Ale-meaſure , 18.54 

inches 3 Bur with theſe 

points we meddle not. 


' 


in Gallons. 


As 286.5 fere (if Wine-mez- 
ſure ) or 343-8 fer? (if Ale or 
Beer-meaſiure) to the ;length of 
the Veſſell in ipches.3 Fa is the 
Square of the equared Niameter, 
to the Content. ip Gallons. 

The zeafon of theſe two Num- 
bers, or ofthis Analogilme,is de. 
duced from that of B Circle co jts 
circumſcribing or Diametral Qua 
drat, which is vulgarly , as IT to 
14 (but more accurately, rogooeN 
to 1273239, 0r intheneareſt 14+ 
tionall cermes, according to /e- 
11165 ,28 22-3 to 284; butmore try- 


ly,according to his Cycloperimetricall cermes, it will be 
ntermes irrationall, as 88.75 eo 113) Wherefore if the 
cubick inchescontained in a Gallon, be augmented by «he 
conſequent terme, and the produdt be reſolved by the ' an- 
recedent, the Quotient ſhall yield che farft analogiſmall 
rerme. 240 

Now feratriallof this Rules Suppolſc a- Yeſlell to be 
in length,-39.54 inches; che Diameters ac the -Buog and 
Head as before 2 the Square of the mean or equated Dia- 
meter (found by our way) is 959-3 26729, which multi- 
plied in thelevgth, gives 37931-77886, Kc. _ - 

oli 
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- | foltd inches, which divided by 286.5 (if Wine-inenfure) 
giveth in the Querient, 132.40688, 8c. galious of Wine: 


or being dividedby 343.8, (if Aleor Beer=meafure) giv 
&h 116.329 galfohs of AleorBrer. For the meanor equa- 
red Dinmeter, being by us, $0993 inches, the:Cuicle aus 
ſer?ti$ thereto. (tor the EqMMes! baſe of the Veſſel!) is 
75245345 ſquare'or ſuperficiall inches, which wultiplied 
into the letpth, gives the ſolid content of the Feſfell (as 
if it were a juſt Cyliader) 29791-54945, &c, cubique or 
ſolid inches ; which bcing diyided by 225 (if Wine-mea. 
ſure) gives in the Quotient, 133-4068,&c. gallons of wine, 
as before; or by 270'(if Ale-mt fie) gives 1t62'24 oal. 
lons of Ale or the 99 05m i Bur now according to 
Mr. Oughtred ghe Gneleberween that at the Bung - 
& char ac theFifad(fof thie'eq taxed baſe oftheVeſlel to be 
reduced to a Cylinder) Bens biit 750. 3837 inches, the 
ſame multiplies by the Tepgth of the Feſſel; wil ptoduce 
the ſolid , Cobtgnt thereof , bue 29670-17149 inches, 
And which wil ak@ bepreduced by Mr. Briggs his way 
before declated : Gor'fo cheCirclear the Bung, or middle 
of the Veſſel (as che ercateft Circle of che Yeflel) wize 
852.7087.'8c. inches, being multiplied by the length of 
the/cſe11,:29. 54 incties, wil-produce the ſolid content of 
the greater ot the to Cylinders betore-mencioned, 33716- 
620396, &c./inches. 'Andthe/Cnecle of the Head , orend of 
'the Veflel(a$the feaſt Circle ofthe Veſſel!) vize 545-7335, 
&c. inches, beirig molciplied bythe famelenoch of theYel- 
fell, will produce'the ſolidify of the lefſer Cylinder afore- 
ſaid, 21578250654. &e. inches. All which are moſt necu- 
rateiy and eaſily ptoducedby the Logar.thmical Logiſtique, 
-4nd ot otherwiſe; or cife inot withour a great deale of 
pains'and 'trouble'of Calculation ; ana enher of which 
- here 
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here toſhew;'is altogether needlefſe and ſuperfluous, Now 
the difference of cheſe:ewo . Cylinders, is 121 37.79742, 
Kc. inches, whole.5 viz.,4045-93 247, &cebeivg deduRted 
ou: of the g1eater Cylinder; or x thereof, viz. 8$c91.86494, 
| &c. being added to thelefler_Cylinger ;. thcre- will either 
of theſe wayes,, reſult 29670.17149 inches, for the ſolid 
capacity of the Veſlel, a5 before z and which ypu may fee 
performed all together, iochis ſubſequent operation; 


greater Cyleader, 337 16,163967 _ 
21578.30654 


teffer Cylmger. 6 a: | | | . 
dif. © 1h127-7g742 to 
4045932473 |, 

Fel it ſelf. 2967019149 | 

3 dif. . $091.86495 ford; | 

F:ſſel it (elfe, 29670-17149, | as before. 


Which divided by 225, (for Wine-meaſure) affoordeth 
x 31,9674,&c. gallonsof Wine : or by 270 (for Ale-mea- 
fure) yieldeth 109.8895 gallonsof Aleor Beer, which our 
accompt exceeveth in the Wine=meaſure, about 0.5395 
gallon, which is ſo;zewhat more then halte gallon 2 and 


inthe Ale-mealure, 0.4495 gallon, which by converſion | 


; or reduction into the proper parts of liquid Meaſure, is a- 
bout 3 pintes, and an half, and which differences info big 
a Yeſlel, areſcarcely contiderable. | 
Butnowto apply tielc naturall operations in veſlel- 
meaſure,to out aruficiall way of Gauging, that thereby on 
uſe 


ms 


" =&= wn wn io 


. Diameter at hes 


' and the meaſure of 131.867 gallons, (deduced from the 


Part ITT. fromthe artifiialt Dimenſiat. * $$ 
uſe of our gauging L es may be the better underficg I 
and the yerity thereof demonſirated ; T wil lay down'the 
ſeyerall dimenſions of the fore-ſuppoied Feffell, _ | 
ro the ſame, delivering firſt a brief Rule for the uſe theteo £ 
which is chus ; bo ” 

Firſt, take the diameter at the Bung and Head of the Vel- 
ſe], by theſe Lines, and thereby over the meap Diameter as 
betore-is ſhewed : Then , multiply the Square thereof by 
the length of the Yefſell , taken by the ſane Lines ; and 
the ProduRt ſhall be the Coment in Gallons. 


1 Example, in Wine-meaſuree 


Gang, 5-00 dif. 1.00 


Head, 4.00 *7 
0.70 Proantt, 


Mean Diameter. 4.7 lo 
4»7 4-0 ; 


329 
188 PAY 


00 
00 /- 


Quadrat. 22.09 
Length of the Veſſel. 6 


net ———_——__ 


Content in Gallons, 132.34 | vo Progdatt. 

Which fraftion aboye 132 gallons, gives ſomewhat 
mote then halte a gallog, viz. 4.22 pintes, exceeding our 
fotmer meaſure of 132.40688 gallons, by about one pinte? 


Qq folid 
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ſolid content of the Veſſell in inches, foundby Mr. Ogh- 
ered's, and Mr. Brigg's way ; ) by ſomewhat more then 5 
pintes. But indeed the Diameters and the length of this 
Veſſel, here ſer down from the arcificial gaugivg-Line, 
arc alictle larger then what they really ſhould be ; accor- 
Gingeo che quantities of the ſaid dimenſional lines of the 
Feflel, laid down before from the natural or yuſgar Mea. 
ſure, being arithmetically compared with the faid artificial 
Linetaken in its true quantity from the naturall Meaſure, 
according to a more ample or numerous partition thereof: 
and fo they givethe liquid content of the Feſlel in gallon- 
meaſure , ſomewhat more then otherwiſe they would. 
But theſe falling ſo very neerly upon whole parts, or Inte- 
ers of the artificiall gauging-Line ; therefore for more 
plainnefs and readineſs of working, I chought good to 
expreſſe them artificially in whole Numbers only. 
And the liquid content of this Veſſel, would be accor- 
dingto the ſolid content of the Wine-Gallon, commonly 
takento be * 221 inches; but x 28-4422, 
* The artifici= oaJions ; which is 128 gallons, and ſome. 
all gauging- what more then 3: pintes : and which 


ut nk chis wanteth of the true meaſure , (bein 


Gallon, 6.65 131-867482l. according to the foreſaid 
inches. Standard-Gullon of 225 inches) 3.425 
gal. which by reduRion of the parts, is 2 
gal, and 35 pintes. ' 


'S) 
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Part III. from the artificiall D; menſion. 


2 Example, in Ale or Beere=meaſure. 


Bang, . 
Diameter at the __ ph bt 0 
0.62 Prodntt, 


EP og = og 


Equated Diameter. 4-43 fere. 


Square. 19.6249 fere. 


1177494 
981445 


Content in Gallons. 109-89944 fere. 


Which parts above 109 gallons, doyield 7 pintes, and 
neer upon ; of apinte 2 and which doth want of our for- 
mer meaſure of 1 10.339 gallons, about 2 pintes and an 
halfez bur exceedeth the meaſure of 109.8895 gallons 
(deduced from the forcſaid (olid content of the YVeſſelfound 
by Mr. Brigg*sand Mr. Oughtred's way ) only about 0.08 
pinte , which is altogecher inconfiderable. But yet the 
more parts theſe Lines are divided into, the more exactly 
ſill will be produced thereby, the content of any Yeſſelin 
gallon-meaſure, according to wiat was ſaid and demons 
rated in all the other Dimenſions beforegoing,upon the ſe- 
verall artificiall Lines of meaſure : So that this kind of 
Gauging-Line, is 3S exatas any whatſoever. 

Andas I formerly ſhewed in the ſolid dimenſion of a Cy- 
linder , how the ſame might be performed artificially,not 
Qq 2 only by 
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by the Diameter & the height(or length )thereof together, 
þ:. alſoby the Circumference with the height : So here 
in ike manner,may the Content of any Veſſell be had in 
Gallon-meaſure , not only by the mean Diameter with 
the length thereof ; but alſo by finding a mean Circumfee- 
rence bet'veen that .- che Bug and that at the Head ; 
whoſe Square berng ri iphed in the length of the Veſſel, 
ſhall g »- cheliquid capacity thereot immediatly in gal. 
Jons 2 And thequantity of the artificiall Line of meaſure, 
ſerving hereunto, wil be for Wine-meaſuie (:ccordirg to 
to our forela1d Gallon) 14-14 znches, and for Aleor Brer- 
meaſure, 15.92 1:ches. But becauſe the uſuall way, by the 
Diameters, 15 the caſiceli andreadiel(t, and allo that the Cir. 
cumferences of the in«{ides or Cocaves of Yeſſels(eſpecially 
at the middleor bung can haraiy betaken; theretore I wil. 
uſe no more words about this thing. 

Bur here it may perhaps be expeRed, that I (hould ſhew 
theready manner oftaking the Diamerters of Yeſlels atthe 
Bung and Head, and theirlergehs, by our gauging-Lines 
or Rods ; bur this being athing eaſily undertiocd by the 

regnant PraQitioner , and cbeſame alſo fully ſhewed in 
ks particularly for Gauging, long fince publiſhed ; I 
ſhall pafſethem by, having ſaid ſuſficienr for the pratice of 
Gauging ; it being not mine intent and purpoſe, here to 
ſer down every particular Circumſtance pertaining to Gau- 
ging; butbriflyta ſhew themaking and uſe of theſe new 
artificiall gauing- Lines or Scales and that according toour 
new experiments and obferyations for the meaſure of ine 
and Alc, or Beer. 
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An Appendix, for the dimenſ:on, 


(or the diſcovering of the ſolid quantity or 
capacity, ) of any irregular kind of Body 
whatſoever ; after the moſt ex- 
quiſite manner that may be. 


Aving now fully finiſhed the 
Dimenſion of regular and, 
regular-like Mognitudes in 
cencrall , according to our 
artificiall way of meaſur:ng, 
(or more artific1all kinde of 
praQicall Geometry) at firſt 
© VN: propoſed ; together with the 

| | 03 C y 2 natural or vulgar, by way of 
| ' metricall compariſon : and of 
the Solids both regular and regular-hke, aſwellin reſpe& 

| of gravity, or quantity pondera] (according to any Metall 
| Qq 3 aſſigned) 
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aſſigned) as of magnitude, or quantity menſuralls And 
then inthe laſt Parr, the like dimenfion of that irregular 
kind of concaye Body, (or Veſſel) which is chiefly uſed 


ble Liquours, viz,, Wine, Ale, and Beer ; I ſhall now at 
laſt (by way of an Appendix ) add ſomewhat, for the moſt 
ealie and exaQdiſcovering or obtainivg of theſolid capa. 
city, or dimenſionall quantity, of any other kind of Body 
whatſecyer, how irregular ſocver it bezwhoeſe Dimenſions 
can in no wiſe be taken by a Line of meaſir* (eſpecially 
ſo as it be but of a reaſonable bigneſſe) and 1v whoſe ſolid 
content cannot beobtained in any certain Meaſure propo- 
ſed,after the manner of geometricall Menſ1ration. And 
this I ſhall ſhew from our forementioned experiments 
made upon the molt common liquid Body, for the come 
pacing of ics gravity and magnitude, or ponderall and di- 
menfionall quantity together ; drawing firſt fron) thence 
ſome apt and brief Notes or Concluſions, tor the mote ea- 
fe and ready performing of this kind of Dimenſion, And 


one Inch cubique or ſolid of clear or fair ſeried warer ib 
generall, tobe 0.527 oun. troy, or rather, 0.528 fere, be 
ing 0.52777 , &c. which is but lictle wore then halfe 
anounce , it being { by converſion or reduRtion into the 
proper parts of this weight) q dr. or 10 penhy-weight 
and 12 er. preciſely in a manner. And yet afterwards, for 
further curioſity inthis thing, I cauſed ta be made of braffe, 
2 concayeCabe of one inch, open on one fide, but bayin 

a lid or Coyer made very exaR, toclap cloſeonie, with ah 
hole in the middle thereoi, no bigger, then to receive 
through it a ſmall drop of water, that ſo I might be able 


rofill the ſame preciſely to the leaſt drop 3 (but —_ 
this 


: 


this C 


terue 
aR& cu 


for the containing or keeping ofour moſ} common porta. pyeig 


| precil 


hut h: 
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weigl 


Body 
ing iT 
[ixke 
filling 
ſel;& 
of liq 
Veſle 
[on 
| weig 
|foreſ 
ſofrom thence we gather, che nearelt and trueſt weight of |this| 
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nd [this Cube was made too ſcanty, and fo wanted. of it's 
hr | true magnitude,asI found by comparing it with other ex- 
ed :Rcube-inches; and it being filled with fair warer, and 
2. pyeighed by a very curions Ballance at Goldſmiths hall, as 
at | preciſely as might be; the weightof the water alone, was 
 |bur half an ounce eroy,& abour 3 gr.over, and this I tried 
a. |twice overt though yet for all this, I wel knew chat chetrue 
dy | weight of one inch of water (or of any other humid or li- 
ns {quid body)could not be ſo ex2Aly decucedfromaV effel or 
ly |Bodyof one inch only, as from a Veſlel or body contain- 
id [ing many inches; in regard of the exceeding nicety and cu- 
>. |riofity in the making of ſo {mall a Veſſel, and then in the 
d |filling & weighing ofthe ſamezover thereisin a largerVeſ- 
ts {1:8 for that inthe filling offo fmal a Veſſel, che leaſt drop 
>» of Iiquour more or leſs,is of lome mom:-nt, wheras in a large 
i- Veſſel, a few drops moreor lefſe are not conſiderable, ſo as 
6 [to make any ſeafible or conſiderable difference in the 
- | weight of one inch being deduced therefrom, (Nor is our 
d |forelaid cubicalYcſlcl of 64 inches, ſo very lufficient for 
| this purpoſe,as to ground ſo nice & curious an experimen- 
þ | tall Concluſion thereupon.) And therefore we muſt pro 
 |Cred herein,a m4j0ri ad minus, from a greater quantity to 
Þ | alefle, both for the diſcovering of the weight by the mea« 
e | lure(as before) and allo of the Meafure by the weight 2 
t 

r 


and not 4 minori ad majus,from a lefſe to a greater ; for 
that wilnothold good inthisthing. Burt indeed in a ſolid 
Body,of: what matter ſoeyer it be, the thing wil hold juſt 
contrary to the former, in both the foreſaid reſpes : For 
herein, we muſt rather go a miners ad majwme,then other» 
wiſe 2 And fo the weight of one inch cubick or ſolid; may 
| more exaRly be had trom a Body of one inch cubick only 
(being exaRly made, and which Ifind is hard to do) _ 

rom 
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from a Body of many inches ; andconſequently , the gra 


vity or ponderofity of any bigger body (of the ſame mat. 
ter) may be had woſt exaRtly and ſpeedily therefrom: 2 For 
thus Gher aldus in his experiments before-mentioned, for 


the co:::paring of ſundry Metals together, in gravity and | 


magnitude , and {© to determine exact proportions be. 
tween them; began upon ſmal quantities, 3nd from 
thence deducetn greater quantities ; Andſoin particular, 
tor finding the gravities of ſpherical Metalline bodies by 
cheir Diameirall magnitudes , hee firſt began with 
a Sphear of a ſmall magnitude ; Or rather, becauſe hee 
could not have fucha body exaRly made ( as I noted 


| 


TOSS a YEE I 


formerly) he procured a meralline Cylinder to be made, | 
(which might be more exaRtly done) of equall Diameter 


and altitude ; and the ſame to be but ewo inches from 


the Ronan Foot ; and thereby he obtained the gravity of |, 
a Sphear, ofthe ſame metal, whoſe Diameter was <qual | 


1 
/ 


with the Diameter, and altitude of the Cylinder, &c. and | 


ſrom this he dedriceth the gravity of any other Sphear of 
the ſame Metal, of what magnitude foeyer, as I formcrly 
ſhewed. Andſolikewiſe have I ſeen our Countrey-man 
Mr. Keyzolds beforenamed, in making the like experi- 


ments , tor finding the proportionsof gravity, &c. in Me- 


eals perform the ſame by Bodies of one Inch cubique only, 


holding it a ſurer way, ſoto obtain the weight of one inch 
cubick or ſolid of any Merall(or other ſolid tubftance)chen 
by a body of a greater magnitude 2 Though yet (for mine 
ownpart) Iconceive there way not bealtogether ſo much 
curioſity or difficulty in this, as in the former; but that the 
weight of a ſolid body of one inch in magnitude, may as 
(ifnot more nearly bededuced from the weight of a body 
of a greater magnitude or dimenſion, (of the ſame marter) 

| as 
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| asthe weight of a liquid or humid body of one inch ir 
| mgnitudeor bulk,can be deduced from thejweighr of a liz 
quid body (of the ſame kind)of a greater bulk or craffitude; 

q | by bow much; the weight of any ſolid body in generall, 
| may be had moreexaCtly then the weight of any liquid 

| body ; (ith that a ſolid body is weighed immediacly by it 
| ſelf in the BaNance or Scale, without the help of any other 
' | thingto containit ; whereas a liquid body(eſpecially one 
4 | ſothin andfluid as water is) cannot wel be weighed by 
it ſelf (unleſſe it be in a ſmal quantity) but by means of 


& 


J | ſome Veſlel to hold, it, whoſe werghe muft alſo be bad 
- | firſtorlaſtbyir ſelf (chough indeed,ir js nor abſolutely 
- | materiall or rcquiſiteto take notice of the ſame, asto any 
1 | Certain, known, regular, denominate weights, unlefſe the 


' Veſſel be laſt of all weighed by it felf, for otherwiſe any 
| irregulsr indenominate weights wilſerve to poize it, if it ; 
" be firſt weighed alone, before it receive the liquid Body * 
f | whoſe weight is required. But this by the way. 
| Now one inch of water weighing, 0.5277, &c. oun: 
} | Troy,viz.0.528 oun.fere;theſame wil be found ih Avoir= 

dupors =weight , to be 0.5795 0un. {which 

are in librall or pound-werght, 0.04398/s, The dimenſio- 

troy , ard 0.036221. avoirdupoiz) And = ”m pon- 
| from the ſame experiment I find , that a OY 
body of water of qoinches, will weigh 21 pared rogether 
oun. troy almoſtexaRly, and 23 oun. avo- ſ:ycrall ways. 
irdyposs almoſt as nearly ; and that 36 1n- 
ches of water wil weigh 19 oun. tyoyexaftly, but which 
wil be in ayoirdupois-weight, 2044 oun. or 20.86, &Cc. 
And fo contrariwiſe, arguingfrom the gravity or ponde- 
Y | rallquantityoſ water, to its magnitude or dimenFonall 
) quantity ; the ſolid meaſure of one ounce-rroy, will be (in 
l Rc unciall 


— 
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unciallor inch-meaſure) 1.8947 inch; atid of one ounce. | 


avoirdupsrs, 1.72556inch ; (and conſequently in Pegall 
or Foot-meaſure, 0.001096, for Troy» weight ; and 
000099859 for Ayoirdupois- weight.) And fo the ſolid 
mealure of one Pn ny of water , Wil be, A»cialh, 
22-7368 ; and of one pound-ayoirdupois, wil be #zc: af 
27.609 andthe ſame wil thereupon, be Pedal, c.01 3158 
fere, for troy-weight, and 0.015977, for ayoirdupois- 
weight, And ſofromour foreſaid experiment made b y the 
Jarge cubicall Veſſel, which was an Oftant of a Foot cu- 
bique ; the weight of a Body of water of a juſt Foot in 


magnitude, (or the weight ofa cube-Foot of water ) wil | 
beeaRly, 912 oun. Troy,and which is juſt 7615. Troy : | 


And this wil be in Ayoirdupois-weight 10013+ oun. or 
Io01.41176 oun. and fo 62315, or $2,588/5. 

But indeed,of all theſe termes of proportion or compa- 
riſop, between the gravity and magnitude, or the ponderal] 


anddimenſionall quantity of water, thoſe of 31 cunces, to | 


40 inches (inreſpe& of Troy-weight, which is here the 


beſt) arechefitreſt for a generalluſe 2 for that I find them 


= TT ets "es 


to anſwer indifferently to all the ſeyera!l experiments that | 
have been made by re, and Mr. Reyolasſeyerally, for the | 


foreſaid purpoſe ; which ſaid ſeyerall experiments,though 
in the weight of one Inch of water, and fo in the folid | 
meaſure of one Ounce, they may make ſome ſmall diffe- 


rence, ſoas ſomwhacto alter the decimal numbers, by wt 
the ſameare expreſſed(the ſaid numbers being produced or 
extended beyond two or three figures 1n the fraRion ; and 
in which allour beft experiments do concurre, v;z. as to 
wake the weight of one cubick inch of water, 0.527 oun. 
troy, ot very near thereabour ; and ſo the ſolid meaſure 
of one ounce-troy of water, about 1.895 cube-inch) apy 

0 


| 
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ſo to make ſome litle differCce in the operations performed 
thereby, eſpecially the greater that the quantity of wa. 
ref uſed, is;yetthey all agree inthis, as to give t040 inches 
of water the weight of 21 oun; troy, (and ſocontearily,to 
21 oun. troy of water; the ſolid meaſure of 40 inches,) 
without any conſiderable difference: And then beſides that 
cheſe rwo numbers thus anſwering each other reciprocal» 
ly, they may alſo morecafily be borne in memory,chen the 
decimall numbers, which denote the gravity of 6he*inch 
of water, and the magnitude of one ounce of witets And 
the like wil be for 23 ounces to 4o inclies ,- where the o- 
peration is performed by Avoirdupoiz-weights, fot want 
of Troy-weights. Burt yet again afcet all x 1 


the foteſaid experiment of che latgecubick Velitmade by 


me, was asexaR, (I may be boldto ſay) as wel may be, 


or as need be defired ; then the foregoing quantizies. of 
19 oun. troy of water to 36 inches of the ſame, (which 
arethoſe of 114 oun. and 216 inches, in the lexſt Terms) 
may be generallyuſed, (being as eafily botn in. memory as 
thoſe of 4o inches and 21 oun.) to expreffc the Proportion 
between the gravity atid magnitude;ot tlie ponderall and 
dimenfionall quantity of water ; atid ſo for the prodycing 
or diſcoyering of the ſolid meaſure of any irregular body, 
as I ſhalnext of all ſhew. 

Having therefore thus difcoyered the weight of 
water in penerall , in relation to its ſolid meaſure, &c. 
(andthatas nearly we conceive, as may be, ot feed to be) 
or the proportion between the gravity or ponderall quan- 
ticy, and che magnitude or dimenfionall quantity thereof, 
and theſame laid down here in all the ficceft rerins that 
maybe, for a generall and ſpeedy uſe ; we may thereby be 
ablecaſily andexaRty to diſcover the ſolid content of any 

Rr 2 fold 
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How to find out ſolid Body whatſoever, how inordinate 
9 cap3- or irregular ſoever it be; by conferring it 
Ri. +. - Withtheforeſaid congnon liquid Body, ac. 
gular Body, by : . 
the weight of CAding to magnitude; and thatis, by find- 
Water. ing out or diſcoverjog ſucha bodyor quanti- 
| ty of water, as is equal in bulk ,magnicude 
or crafſictude, w*®che ſolid body, whoſe meaſure js required: 
Which water being exatly weighed, and then the dimen - 
fonall quantity or folid meaſure thereof, deduced from its 
weight, by means of the. foregoing terms of proportion 
for thatpurpoſe : the ſame ſhall be alſo the ſolid meaſure 
of the ſolid body required.- And this may be performed 
++ -:.- by any irregular kind of Veſſel whatſoeyer, 
How to finde.- - by filling the ſame exaRtly with fair water, 
rate ns..r and then finkiog inthe ſol1d body, lo low 
"= roy - atleaſt, as wholly to cover it 2 for fo the 
body) whichis: - Water forced out of the Veſſel by the fold 
equal) in mag- .. body, ſha] beequall in bulk or: magnicude 
nirude or di- , thereunto ; the ſolid body now taking up 
EY . the ſamcroomorſpaceinthe Veſſel, which 
——_ <5 08 thatdid. And ghe quantity of water fofor- 
;-- +... . cedout of the Yeſſel, may be found, cither 
by firſt weighing the /eflel. full of water, and then the 


Yeſſell with the remainer of the water left therein, after | 


the taking, out of the ſold body, (for here the weight of the 
Veſſe)l alone, need not be had) whoſe difference of weight 
ſhalberhe weight of the watereffJuxed z or elſe (which is 
mnch eaſier and exaRter, eſpecially if the Veſſel be ſo great, 
as.that it cannot conveniently. be weighed) by making a 


ſmall hole near the top ofthe Yeſlel, ora nick or notch in 


the-yery edge, brim, or top thereof; and ſo filling the eſſe] 
| SIT exaQly 
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exactly up tothe laid hole or notch, through which the 
water forced out by the {old body may run, and fo be 
received imo ſome other ſmaller Yeſlel ; which may 
be done exaQly to a drop , if there be a quill. or ſome 
ſuch like thing as a pipe or {ponr, cloſely faſtened inthe ſaid 
hole or notch, whereby co convey the watcr clear y away 
into the other Yeſlel, without ipiiling any ; for ſo the 
weight of chis water (which isequall in magnitude ro the 
ſolid body) being taken ; and; then the ſolid dimenſion 
thereof produced thereby, (acccrding to forme of the fore- 
{2id proportional Conclulions. for this purpeſe) the ſame 
ſhal be the ſolidity ofthe body,given to be meaſured. And 
herein,it maketh no macter,wherherthefolid body be funk 
intothe Yeſlel of water, any lower then juſt to cover it, or 
not ; forit comes ajl-to one paſle, ſeing that it ill rakes 
up but che lame room or place in the water; and fo con- 
ſequently caulerh but the ſame quantity of water ta flow 
out. And ſo may the (olid meaſure. of any. parc affigned, of 
any ſolid body be had, by finking that, part only imo the 
Veſſel of water , and then obſerving the quantity of the 
water effluxed thereby ; for this ſhal be. of equall bulk or 
magnitude with that part of the {oljd body ; and therefore 
the ſolid content thereof being found;cut by its weighe (as 
before) the ſame ſhal be the ſalid content of the faid af- 
figned pare of che ſolid body, as was required. ws 

And chus allo way the capacity of any jrregular concave 
Body or Veſlcl whatſoever, be diſcovered inſolid meaſure, 
by the weight of the water exaRly filling the ſame (or the 
ſolid meaſure of any part thercof aſſigned, by the weight of 
the water exaQtly filling that part) if the bignefle thereof 
hinder not the conyenient weighing of it ; acccording 
85 I formerly ſhewed for diſcoyering of the concaye capa- 
Cities 
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cities of the City-Standard-Gallons for Wine ard Aleor 
Beer, in ſolid inch meaſure; and both which Veſſels were 


of an irrevular forme;eſpecially che Wine-Gallon , whoſe | 


dimenſions could not be rightly caken by a Line of mea- 
ſure,as I then noted. 
Or again, the weight of the 
: water equall in maghitude to any 
How,to find the gravityof jrreoular ſolid body,whoſe mea- 
rene other liquid «re is defired may be had by the 
y) which is equall in . e , iid bod 
magnitude to a ſolid body Weight of the olid body only; 
given , by the gravity of the ſame being firſt exaRtly 
rhe ſolid body only. And yeighed in the Ballance or Scale, 
ſo wy ron or after the uſual] manner; and after- 
ty ao ny mi  wardsout of the Scale,in water; 
: which is(according as * Ghetal- 
dug reacheth) by hanging the ſo. 
lid body by one of the Scalesof the Ballance, into the water, 
ſo as it may hang freely therein, being co- 
* Archimed. yered therewith , and that by an horſe. 
” —_— — haire,(which heſaithto be, in a manner,of 
ds thu 2 equall weight with water, and ſo neither 
rope 
pas the Body to be weighed ) or many ſuch 
haires joyned together, if the gravity of the Body require 
them; hue with due conſideration had of ſuch parttheteof 


addeth to, nor taketh from thegravity in | 


 IIITIEN 


(in reſpeR of weight) as hangs out of the water, that is | 


(as hefaith) as hangsour of the Scale to which the Body is 
faſtened, even to the Body it ſelfe ; by putting the like 
quantity of hajre in the other Scale where the weights 
mult be put; leſt that the many haires together, ſhould add 
ſome weight tothe Body, (and ſo negleRing that partof 


ehe haire which is wound about the body, or with _ 
the 


irregular Bodies in general. 3Iq 


the ſame is bound up, becauſe that is ſuppoſed to be equally 
weighty with the water, as being with the Body in the 
water, and ſo to have no gravityggherein) for ſo the Scales 
ſhall become equiponderant ; and then the Body hanging 
freely in the water (and fo as neither of the Scales couch 
the water) the ſame ſhall be ponderated or poiſed, as if ir 
hung inthe aire ; and wall be in the water ſo much lighter 
then it is in theaire, as is the gravity of that portion of 
water, which is equall in magnitude or bulketo the ſolid 
body : and which Archimedes demon= 

Rrareth, and from him Gheraldzs inthe Archimed.lib.1. 
forecited prop. of his Archimed. promot. <& Toy 6x00 
And: therefore the difference berweene «oy (ig v- 


; | thegravityof the ſolid body taken inthe yp6)ſes 4 55s 
| aire, (which 1s the true gravity thereof) 9 inbdent 


andthe gravity in the water, ſhall bethe jj” ouy wofns 
. ® . 3 
oravity of ſo much water, as is £qualſin  quide, (el 


magnitude to the ſolid body. Bur this 3,” s 

—_ be underſtood of ſuch a MY body or poonheoges. 
Magnitude,as is heavier then water; that dzcitur) prop.7. 
is, being put cherein, will finke, or be car- 

ried down intothe ſame, of its own accord : Whereas elſe, 
if it be afolid body which is lighter then the warer, that is, 
being put into che ſame, will not fink, or deſcend down of 
it {elf ; chen the gravity of ſuck a porcion of the wgter, as is 
equall in magnitudeto thjs ſolid body, muſt (in this way) 
be had bythe agdje<Rion or appolition of ſome other ſolid 
body, which is weightier then water, (whoſe gravity both 
inthe aire and water are firli had,as alſothe grayity of the 
lighter body in the aire) ſo as theſetwo ſeyeral Solids being 
Joyn'd together, may make up(as iz were) one Body; web 
beivg let down into the warer, way yoluntarily fink " = 
cen 
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ſcend : Andboth which Solids thus put cogether in one, 


wil be lighrer inthe water, then the heavier Solid alone, /| 


(as Ghet aldus ſheweth the forc=named place) And wil 
be allo lighter theregn, then they are in the air, (both their 
erue weights being taken rogether) by ſo much, as is the 
erayity of the water equal! in magnitude ro them both, 
(according to that of a ſolid body alone which 1s heayi- 
er then water) And this ſhallexceed the gravity of the wa. 
rer equal] in mavnitude to the lighter body alone, by fo 
much, as iSthe gravity of the water cquall in magnitude 
tothe h:avier body ; andtherefore the gravity of the wa» 
ter equall in magnitude to the [ighter body (which was re- 
quired) is thereby immediatly obtained. And what hath 
been here ſpoken concerning Water, the like underſtand 
of any other liquid or humid body, in which a ſolid body 
may be thus weizhed. And indecd this latter way for the 
finding of the gravity of the water (or other liquid body) 


we" jsequal in magnitude to a ſolid body given, by the gra- | 


vity ofthe ſolid body only (& therby to diſcoyer the quatity 
or capacity of the folid body according to a certain meaſure 
appointed, as before; which is in my judgment, themoſtex- 
cellenr and beneficial uſe chatcan be made of jr) is much 
more neat, then the former, but withall much more curi- 
ous and diſficulc inthe performance ; and therefore ] ſhal 
rather referthe PraRicioner tothe firſt way, as being yery 
plain, eafie, andexaR, 

But now, that I might be found not more wanting in the 
practice and experience of theſe things, then of the other 
beforegoing (for with che bare ſpeculation of things I could 
never yet well content my ſelfe , though they were never 
ſolikely in themſelyes, (as many men do, and fotakeup all 

| things 
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things upon truſt) I wilhere produce. a manif:it experi. 
ment made by my ſelf, of both theſe waies. 


' underone, in reference to the diſcovering! A double expe- 


of the dimenfionall quantity of a, fold bg | riment upon 
dy, by ſuch a body of water-as is «quall jn- -ithe foregoing 
magnitude thereto, whereby the yerity of Foimone, 
all cheſe mathemaricali Concluſions may 27" 12+ 1649+ 
plainly appear. And theretore to this end t 
and purpote,] fought to get fome (olid body of Metall or 
Stone,of a reaſonable bigneſſe, whicn might not ſuckor re- 
ceive water .into it, and be alſo wrought into ſome ſuch re- 
gular formgas thatthe ſolid content thereof might be exaR- 


| ly obtained by a Lineot meaſure, according, tothe plain and 


pſuall way of meaſuring, and alſo luch an: one, as might 
eaſily be hanged ina firing; without any fear. of ſlipping 
out when it was in the water ; as fore Priſmall or Cylin- 
dricall body, or the I1ke ; but which (though with much 
ſeeking up and down) Icould not mcet withready -to my 


| hand, nox acberwile eafily obtains And fo aficr all this 


adoe, I could procurenouc that might any way lerve the 
rurn, bur one which was of a ſpherical/toxm, and that was 
a Marble-bullet, made as round and {ſmooth as might wel 
be imagined, (and which therefore was the molt croubles 
ſometor the performance of this experiment, that could be, 
being the molt difficultly bung in a ſtring, of any cther 
kind of body) whoſe diameter I therefore firſt took moſt ex- 
aRly by a Callaper Compaſle, and applying the fame to a 
Diagonal Scale of an /zch, 1foundirto be 4.95 inches,and 
from thencethe ſolid Content, 63.5 inches 2 which being 
done ; 1jmwediatly carried the Bullet to Gold{mnhs-halt 
(where I was to make my experiment) and there got 
the ſame exaQly weighed in the Scale; and ſo found the 

Sf weight 
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weight thereof, 8goun, 2p.w.(which are71s.5.1 oun.troy) 
Then for the diſcovering of the weight thereof in water, 
«5.a/lofor the performing of the other Conclufion, for the 


finding oucot the quantity of water equall in wagnirude |, 


thereufito ; both under one 2 1 got preſently an earthen 
Veſſel, very broad and deepe, which held about a good 


Paile-full and an half, or more ; caufing firſt a ſmall hole to | 
be drilled through it neer thetop, and then a pipe of Tinne | 


to befitced thereto, and faſtened therein fo cloſe, as that 
no water mjght pafſe through the hole beſide the pipe ; 


and then Inext prepared ſeverzll ſmall lines or ſtrings of | 
horſe-taile haires rwiſted together, with which Ipirted | 
the Bullet (eyeral times abour, cill it would hang firmly, 


and not {lip out(and which I found —_— and trous 


blelome to doe, by reaſon of the ſa:oothnefle and weigh. | 
tinefſe of the body, and the ſlipperineſſe of the horſe-haire | 


together) continuing the ſaid rings or lines out together 


from the bullet to a convenient kngth, and tying them ' 
together, whereby the bullet might hang down in the | 
water from the Ballance: which done ; 1 faſtened the ſaid | 


Arings (not to one of the Scales, as Ghetalaws ſeemes to in- 
timate, bur )to one end of the Beaiwe, where the Scale is 
hung, which 1 conceived to be the beſt way ; eſpecially 
conſidering the weightinefſe of the Body : Andthen be. 
cauſe inthat reſpe&, irrequired a ſtrong Beame whereon 
to hang, and thatthe Scales belonging to the great Beame 
wovid be treubleſome, and an impediment in the way, in 
reſpe& of their largeneſle 2 therefore I, and the Aﬀaye 
maſter of Gold-ſmiths-hall together, conceived it beſt to 
put in their place a ſmall paire of Scales, which might be 
ſufficiert ro hold theWeights;and ſo the Body might havg 
freely downby the Scale without interruption ; _ 

cing 
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iffer-i : the weight of the water alone 
them to differ-inſenſibly; c +: . g ro 
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being 93 ounces, and8 p.w, or 33.4 oun. troy, (which 
nearly agrees with our experiment made upon the braffe 
Cubicall Veſſel of 64 inches aforeſaid, whoſe water we 
found; ro weigh 23.5 oun. troy) Now the difference be- 
tweenthe weight of the Bullet in the air,or the Scale 89.1 
oun, (or $9 oun. 2 pew) and its weight in the water, 
55.75 our. (or55 oun, and 15 p.w.) is 33-35 oun. (or 33 
oun. 7 p.w. )for the weight of the water equal in mag- 
nitude withrhe bullet; which you ſee differs (fefeRively) 
fromthe weigtit of the water forcedout of the Veſſel by the 
bullet, only 1p.w. which'is not confiderable': And yer 
had 'Tbeerrſo curious tm Weighing the bur m' warer, as 
co hayeptitid the Scaſewhere the weights were, the fame 
quantityof horſe- hairs ptectfely ro an hair;as'werecon- 
eain&d INH Nties or ED which the buſlet hung,/ex+ 
cept thoſt which wire Ya the Witter (according 28 
Ghialdiu GireActh YAAth hifply hight the Weithe of: the 
watecadaltin maggifndewitffthe bulfer;phodiiced chere- 
by, baveexaRly agreed? wth the weight of that which 
warforcedonr of the Veſſel By the buller :'bur inded'T 
chink thetewanted abyiit ſorhilithHIFf in the Weight=Scale 
a5 might havt made tht bulletto weigh in the water, rp.w. 
I«fſe.: Bur'I conceivtt there was nonttd of fo great curi- 
oficyin ſuch an 'experitnentas that was,;efpecially upon fo 
oreata body; neither do T conceive irabſolmely neceſſary & 
requiſite toperforrn the ſameby horſe-hair;butthatfilk or 


thread might ſerye the turn;putting To much fn the Scale. 


with the weights, a5 is uſed about the Body tobe weighed, 
andthis can breed nofenſible ercAbr; unlefſe it be for the 
perforn:ing of ſome very nice and curions experiment in- 
deed; as to find the exaQt difference and proportion be- 
tween the weight of a Metall{as Gold or Silyer eſpecially) 

. Or 
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other thing, in the aire, and inthe 
water, and thelike; then indeed 
co uſe horſeehaire, and in thar 
tric and preciſeneſs, as Ghe- 
taldins ſpeakes of, will be alroge- 
ther requiſite, for the reaſon be- 
fore del vered : And now you 
ſce how theſe two experimentall 
Conchifions do manifelily confirm 
one another, & (o both of them do 
confirin our former 'experimments 
for theweight of water in relation 
to its{olid meaſure, (and fo forthe 
ſolid meaſure thereof in reference 
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Ghetaldus in Archimed. 
Pp: 0mot. poſt prop. 19.ſpea- 
king of his new artifice, 
whereby he: would find 
out the quality of Gold 
from the gravicy only 

which it hath in the air, 
and in the warer; faith, 
rhat the weight of pure 
Gold, which 1s in the ar 
19,wilbe inche water 18. 
And the weight of Silver, 
which in' the air is 3t, 
will be in the water 28: 
And ſo the weignt of air. 


which is inthe air 9, wil 


to its weight) for: therebY the 
Io ) ' y : be 1n the WaACcr 8. 


weighre of 63.5 inches'of water, - 
(the ſame a5* the folidity*of the , . 
Marble-Sphear aforeſaid J wil be upon the point of 33.5 
ounces troy: And ſo (to forte rothe point in hand, which 
13 the diſcovering of the ſolid capacity of this ſpherical body 
in incheneaſure, by che weight of tie water which is of e- 
qua] magnitude with the ſaine) the ſolid meaſure of 33-4 
oun- troy of water (the. quantity of waret 2grecing exadtly 
in wagnituJe with the Bulſer) wil be thereby 63.3 inches, 
for the ſolid content of che buller, which wanterh of the ſo- 
lidiy found-at firit by the Diameter , 63.5 inches, only 
t of an inch. And indeed the ſo'id Content thus found 
by water, I may adjudge to be the truer meaſure,in re- 
eard there was aſmal flotting in one placect che buller, 
which might well make the ſolid. content thereof lefſcr 
by ſo much then it was, being taken according roa full 
rotundity or ſphericalnefſe eyery way, without any flatting 
in the ſame, and according to which the Diameter was 

$ 1-3 taken 
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taken. And therefore in any ſolid body, of how regular a 
form lo eyer it be, Where there is any ſuch flatting, deng, 
or hollowiſhneſſe, or other like defeRion in any part of the 
{uperficies thereof, which may diminiſh ſomewhat of the 
rrue ſolid dimenſion which it naturally obtaines and ought 
ro have, according to ſuch a forme (and which yer will be 
fully deduced from its linear Dimenſions, according toa 
plain way of meaſuring, asif there were no ſuch deteRi - 
on) there the ſolid Content (in the ſtate the body then js) 
wil be moſt truly diſcoyered by water ( as I haye hete 
ſhewed two ſeyeral waies) for that the water wil ſearch 
out the true quantity of thoſe defeRions, which a Line of 


meaſure cannot, and ſo giye the ſolid content of the Body 


accordingly. 
And this way for diſcoyering the meaſure of any irre- 
oular Solid, muſt needs be generally better thenchat which 
Mr. Diggs hath delivered in. his ” Stereometry ; to be 
performed by an exaQt Cubical, or other 
* Pantomet, reQangular priſmal- or parallelepipedal 
&b. 3.cap-14 Peſſel, with water ; and that in the uſual 
way of meaſuring ; bytaking the Dimen- 
fions of the eſſe), 25 to the finding ofthe ſuperficiall con. 
rent of it's retangle Baſe, taken according to the concayi- 
ty thereof ; and then noting the aſcent of the water, in 
the Veſſcl, when the ſolid body lies covered therein, and 
alſo when ir is out, whole difference being infolded with 
the ſaperficicies of the water (or of the foreſaid retangle 
Baſe of the Veſſel)gives the ſolid meaſure of the water &= 
qual in bulk or magnitude with the ſaid 
Clav. Geow. Body, and ſo withall of the Body it ſelf; 
prafi. l.5.c.i1. and which way Claviws allo ſpeaketh of, 
as being the way yuJgarly noted and _ 
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by Artiſts : whereas the way delivered here by us, may 
be performed by any kind of Yeſlcl whatſoever, how ir- 
reoular ſoever it be( as was the Veſſel by which I per- 
formed my foregoing experiment upon theMarble-Sphear 
or Bullee, for the diſcovering of itsſolid meaſure by water) 
and not only for the diſcovering of the Content of any ir- 
regular ſolid or grofſe body, bur alſo of any irregular con. 
cave body, according to a ſolid dimenſion, as I have both 
faid and 3lſoexperimentally ſhewed before. But however 
chat common way delivered by Mr. Diggs and alſo by 
Clavins and ſome other Latin Authours, need not to be 
tied or confined wholly toſuch a kind of Feffel as they 
ſpeak of,burthe ſame may beas wel perform'd by any other 
kind of priſma], or any Cylindrical Veſſel, ſuch as a Pail or 
other circular Yefle), being exaQly made: but that indeed 
the Baſes of theſe Veſſels, wilnotbe alrogecher ſo readily 
ob:ained as thoſe of an exaR cubicall, or other reQtangu= 
lar Veſſel, unleſſe it be by our artificiall way of meaſuring, 
whete tie baſe of the Veſſel is equilateral, or ex:ftly cir= 
cular. And of thisway I would haye produced an experi- 
mentall example, aſwell as of the other, and that by the 
ſame regular body, ro have compared them tegether, if I 
could haye met with ever a Veſſel fit for the purpoſe : bur 
however the thing being lo very plain and peripicuous of 
| it elf, there needs no example either from experiment or 
otherwiſe, to illuſtrate it. 
But now whereas afterall this, itrmay ObJedion. 
be objeRed , thar all water weigheth not Fon he 
alike; bur that different kinds of water (as ,;,:;n Ware in 
Rain-water, Fountain-water and River- rcfcrence to the 
water) ate of a different gravity;and there- foregoing Dime- 
fore our foregoing experimental Concluli- £91 of Bodies, 
ons 
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ons for the weightof common water in genera], in relati. 
on toits ſolid meaſure (or for the comparing of its gravity 
and magnitude, or ponderal and dimenſional Quantity to- 
gether)cannor hold generally truez To this 
I anſwer ; thacalbent theſe ſeyeral waters 
do uſually differ ſomewhat in gravity, (which I cannot 
deny,butmuſt needs acknowledge, and that not only from 
natural reaſon irfelte, bur alſo+ from my owne experience, 
which I ſhall-now come to ſhew,) yernot ſo much, as 
to make any notable, or conſiderable difference in the ſolid 
content of a Body produced ſeverally thereby (eſpecially 
Rain and River-water) for which end thoſe Concluſions 
were aymedat, and intended by us ; butthat any one of 
them may be indifferently uſed in this thing, without the 
committing any conſiderable errour,as Iſhal ſhew by and 
by, in diſcovering the gravities of ſeveral waters and 
comparing them together. And Marin Ghetaldus in 
all his ſeveral experucents made upon Water , for the 
comparing of it and divers other bodies both ſolid and 
1 quid, together, in reſpect of gravity and magnicude,ſpea- 
keth only of water in general], without any difference or 


diſtinQion. 


Anſwer. 


— —— 


Now the water by which Mr. Reywolds made his experi- | 
ments upon his 3 ſeycra)l parallelepipedall Veſlels of 283; | 


inches, formerly mentioned, to find che true weight there. | 
of, was (as hetold me) fair ſerled Rain-water ; And ſuch | 


was alſo the water, by which I made my experiment 


upon the cubicall Veſſel of 216 inches, asI noted formerly, | 
it being the moſt fimplekind - of water, and fo generally | 


the beltfor thac purpoſe 2 for ſo that learned Mathema- 
tician . Snelhbw going about to diſcoyer the true weight 
of the Rhynland-Foot, in its cubicall capacity (which he wil 


haye. 


| 


apy Wo 5 bio > © ww EO 


4" foo (Þ o=& foo fu- © 


- (and-PFoor, *(\ 


| *T633 ſuch 


in ot that thereby he 
might (as it, {ſeemed to 
him)tranſmic the meaſure 
thereof ſo much the more 


certainly andeafily to po-! 


Kerity, (like as many emi- 
nent men together had 


_ done .þefore at. Rowe, fot }. 
"Greaves makesit lefler, For be 


the determinine, and eas 


bliſking of the bxaR meas, 
ure or quantity 
Romap Fogk(as Ciapanuine 
_ out of Lat904 Latinins bis 


of che {aid 


ſuch as Pgs Ca{ot. is:1090 ;: 
Snelliug) ro bezoes, 25.of, rhe FS. 
'r6s as the' ſaid &h 


foreſaid” 2Foar rb be' 


irreſorencetshe\foregtn Dinenſn. 3 21 


| | hayeto be * exactly = eel 
' tothe old** Roman-Fomt) 


- 603 aheretptmhattivgea che 


"0 * Sae.inzrepſ Batev, [.2. 


fame Roman Foot NY Haime,) 
for the write ſd; whic 

and moſt others! ; namely, 
Pes Colotianies afotementioned ; : 
bur differeth in the magninide 

thereof from Mr, Greaves for 
that he makes ir greater then 
the Engliſh Foor; whereas Mr. 


ſaith thar the London-Foat,ywhich 


'-js' generally uſed chroughour 
:  Exyland, ne heros. om 
$aken from: che - oP Standard 
7 of 2 Forty k rigg. q.G yildahall, 


968 parts; ſych as the L ejdeft- Fg vi 
ich hc makes traffly eq "Ml Gre 
- man-Fodr)is1 obo Erarofths But. bk. 2. ci cxdhen 2s reaves 
. makes cha yeryiſame mealure of - rp 7 er 


{6 Ola mirrcd to my: 8 is 


pry cl called rhere.che.R 


rr $5 'be 10 $45, 


ans pa Arts, wr An rl Now He 
oop contains t090 (ang rhe 
E267 Tack patts-22! was: ies 


ſHewe } "and cbnſequently zhe Prglt Foos wjllbefwomnkence, 


8nd Fogtis\ieon, whicheagtces exatly 


wo 


this our 261 aljfee 


] AS 


'963 eh pat{aaraho 
"y LY 5Co rho p 
[ tear bY ON pn cel : c Plat 
Pierzohid\, Hibite FAY Pe! [Who rhere faich, Snain I 
ids that-of Srarifius): 
_ : 4yppgraphicail-Tentnc;; which: he-had. rrogived! abour che con- 


} in'his Comm 
-upon 'Tthac 


pg and \Rnt DCA She paper, afrerrheirimpreſſion, 


For 


0 ith he 40 Eratoſth, Bat.1. 2. c. 1, betare- 


cls Nee da Fkerk 4. [ubiicitur & typum Loco Nun preſ- 


yations 
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furs & humore quem antei imbiberiq,. pou-nibil extenditur & ſeipſ4 
fit awphier, que pa madiim ficcatsy, therim. contrabituy, e& (mil 
linearum menuras quasrecepergt, ſuſfoegbibet minores. Parienim 
ſexageſing typorym--& formarum tingltadint extuſis detedir, que- 

; qd # difgentibia & peritis Typegraphis [ciſtitando edofus 
. ſum. Which;la uſt necgs beerromious ard 1uncercaine, and 

_. canaqt hold, gengrallywue 4, 26 reaſon ir ſclfe ( belides the;experi- 
Ence.of my {cite zad others). gay plainly demonſtrare, according to 
har 1 jormerly:ſaid concernag thispoiar, © 


. 
4 db 4 47 


*  -» ; . is = 


2 SRI+ 4 3+ £334 i) ; . > 
* obſetyariois of the Roman Foor repbtteth, who as one 

c of hg exphs that made ghe; experiment together at” Rome) 
and od. twaothers, by name; Lucas Pers, and Villal- 
- pendrs;; by ewio (other Veſſels*conceiving/it to_be a ſarer 
' way toidifcoyer: (or recover) the ſame , then by haires, 
- grains of Corne, digits, paltns, and the Ike. did atove 
- +... :, 7,.; 31 prher, waters, .chuſe. Rain-water, be- 
SexM Greaves, - cauſe thar(Gaith-be) being ta)jen. fromthe 
bis Dif Woe :..beaven; Þ rings down with it-np tainQure 


Feat; par, 12... . of ay carcy-thegs: ;-and:moreover' for 
5 01Sy. I '"thatdr ſet ro be alike Iha'tranner , in 


{1 nn All, Placks.3;ahd this hee'uled after mavy 
 dazesſerljog, being therchy made yery Purcandeleate. . - 


-And-theri/;;", the ] wazee? with! ,which:-L tneafiwed-ebe | 


&+..45 in.2 manner of 
all Chew by and 


_— 


— 


no wiſe. forcible 'or viokax., 


| inreferancetothe fortgoing Dimenſion 323; 


which.I. performed. my. laſt experimeor thexe ;;upon the. 


, 


weighing of a ſolid body in water, Ws I 13 
: ASfor R aw-water compared , 


with Fount &n, Sprimg,. of Web. 


water, inteſpeR. of gravity; Sxe/- . 


1144 obferyed. the proporticn. to 
be, as 1000090 to 1007522; and 


of Rain-water naturall , to. che. 


ſame arrficiall, or diſtilled, to be 
as r000G00tQ 997065: For that bE 
might have hisRain -water exact 
ly defecated,or clenſed & purified 
from all earthy dregs or grownds, 
it ſeemed, good to him. (as be 
faith) co uſe for the experiment 
of che exat weight of a cubicall, 
Foot of water,chiefly that which 
might again, be colleRed into it 
ſelf from: yappurs. and exhalati- 
ons, and ſo. betooke himſelf to 
Chymicall diftillayon according. 


| tothat forms, which they uſyally 
| call by atechnicall or artificial 


term qr.expreſſion, Batneurs 714- 
rie, ſeu arts, becaulccharis in 


Ef 72 equal male ratio 
aque Sh nie. 
tam , themadmnodim ' 


'I900639 xd 997065 Pla: 


vie aittm ad: putealem, 


; 't ,0300004d ,I607 $22. 


Eratoſth.Bat.l.z.c-5. 

Thelaft of which I find 
indeed'to"be- {> accor- 
dmg ro the Weighes of 
thoſe rwowaters ſcr down 
by him , or more com-. 
pleatly , as 10005000 to 
10075 216. Bur che firſt 


--of theſe] finÞ'according: 


to his weights of the wa-' 
rers.,in. the Veſſ: I} by. 
which-he made the expe- 
riment, '( and ſo of his 
cube»Foor: of rhe ſame 
warers , whichÞ cxaly. 


. deduced from thence) to 


bz as. 1p00000 0 997117 
being more completly, 
as I 00090900 tO 9970167, 


but very. gentle ; And 


then..moxeover hee uſed, pure Fountain-water, to. trie 
what: his cubicall Foot might alter in gravity, in thefe 
three waters: And thisexperiment he performed by a Cy= 
lindricall Veſſel made of brafſe with all the accurateneſle 
that might be, having its oy and Diamcterequally 

| Tr2z ; 


ſcmi- 
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ſemi-pedall, from-whence he dediced the weight of a | 


cube-Foot in Water. 

But if we wilbe fo yety curious concerning the diffe. 
rence of pravity in ſeyerall yatcts ; then we may us well 
queſtion, whether all water of the ſamEkind;be ofthe ſame 
grayKy ernot (except Rain and Show+-watet, which we 
conceiveto holdalike in al|places, without anyſenſible dif- 
ference Jas whether all Fountain, and all Riyer-water do 
weigh alk ,Cſpecially the firſt of theſe two, burtharit tray 
alcerand iffer in gravity as well as in other things, #ccdr- 
ding tothe differentnature and qualicy of theE arch whete 
it is enpendred, and of the yeines and pafſages therecf, 
chrough Which (a5 it were'through Chaniſels } it rutis, 
and ſo the yatious matter whetewith 'it is mixed ; and 
more elpecially, if one water be 2 nicer ſimple water, and 
another be a minerall (for fo Naturaliſts do uſually diftm- 
guiſh waters for then cheſe wil more ſenſibly differ in gra- 
vity ; andſo wil feyerall minerall waters among them- 
ſelves , being of a differetit vature? And indeed: moſt of 
our River-water ſeems to' come from Fountaines- or 

Se Springs ; and alfo for that Arifforle gives 
Arifiot. l'2:  tocherh both, the ſarne origmall ofgenera- 
Meterr6.13* tion, to wit, from yapours and fumes (or 
| air) intheTayes and paſſages of the earth, 
condenſed and concreted into water by the coldnefſe of 

 theEatth, And therefore ſeing thatthe ge- 
_ bajo. neration of filtmes and yapouts,(and thence 
py perry 4 of water) under theearth, is continuall , it 
&.7. + © © followeth, thatthe flowing, atdthe courſe 
- © =” "of Rivers is perpetual]: ſo that a River is, 

25 it were, noother thing then the water of"z perpetaall 


— 


Foune | 


ial 6 cMco_l on 


Fountain or Spring, continually running 
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on in 2 gteat body or bulk, Keekerm.Sy- 
But now 4s for the difference of gravity ſeem.phyſic.l.z. 
in waters homogeneall , ( or of the like EIN 
kind and denomination) I ſhall prove che ſame by experi- 
ment, from four ſeyerall Fountains, or Sptings (and parcly 
from two Rivers) in comparing them with Rain-water 
feverall times 2 and which 13 as much as'( if not much 
more then) any other hath done in this kind, that I could 
eyer yer hear of : And che waters Which I firſt cried by 
way of potiderall comparifoh ; were firſt, Ram: water, 2s 
being the Baſe of the Experiment, in regard of what hath 
been faid thereof before ; and foto which allche other wa- 
tets are here compared ; and which I received into a 
clean Veſſel as icfell from the Clouds,that ſo I might have 
it as pure as might be, withoutthe mixture of any earchly 
matrer : And the Fountain-waters which 1 now uſed, 
were from the Conduit in Gr ajes-Imre Fields, commonly 
called by the name of L ambs-Conanit, which is a pure 
Spring of it ſeff; and from the Srardard-in Cheap-ſide, 
which is conveighed under grotmd by pipes, from Spring 
at Padimgton , being a Yillage about 3 miles diſtant from 
Londoy tothe NeW. {25 alfo is the warer of the other two 
Conduits ar'the two ends of the ſaid Street, from the tame 
Spring-head) and yetis received as pure and clecr at the 
ſaid Conduit, as if weretakenar the Spring-head it ſelf : 
And then the River-waters were from the Thames, and 
from the new River of Ware, or Midleton's River afore- 
ſaid. And with theſe Ittjed Swow-water, (which was pure 
Snow as it fell, haying never touched the ground nor 0- 
ther thing, beforeit came in the Yeſſel where it was pur, 
and there difſolyed.) Which other ſeyerall Waters afore- 
Tre 3 ſaid, 
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ſaid, Ttook the pains to ſeealways fetched from the right 
places, thereby to avoid all errours and miftakes, which 
might happen by truſting to any meſſenger alone; and ſo 
had them carried to Goldſmiths-hall (where I. was to 
make thisexperiment alſo) leting them (tand there a ſer- 
ling for 2 dayes 2 (though indeed the Fountain-waters be- 
ing ſo very pure and clear, needed not ſo much ferling) And 
the Y<ſlel, by which (as a Standard or Gage). I firlt tried 
theſe (ix ſeverall, waters, was theſame by which Mr. Re5- 
olds had formerly made the like experiments (though not 
upon ſo many waters, unleſſe artificiall waters, as diſtilled 
ſtrong-warters, and wines, & ſome other liquid ſubſ}ances, 
as hetold meYand that was a glaſſe-Phiall which: held. al- 
moſt 3 quarters of a Wine-pinte, having 'the neck thereof 
done about vvith lead or peyvter, anda top or Coyer of the 
fame metallmade to ſcrew 0n,vyhich upon the propoſall of 
my intention to him concerning this experiment, and 
his good liking and defire of theſame, he courteouſly offc- 
redo lend me, and I as courtcquſly accepted ; for 1 could 
not then meer Vvi:h one ſo fit for that purpoleas that vvas, 
ſavethoſe yyhich vvere roo ſmall;for this yyas at the (mal- 
left. And ſothe 2T**. of March 1645, I made my..cxperi- 
ment at Goldſmiths-ball by che ſaid Glaſſe 
x experimenr  yvithallthe exaRneſs that poſſible I could, 
for the gravi- both jn filling the ſaid Glaſle vyith the ſe- 
_—_ nermiong verall yyaters one after another as they 
fp vyere vveighed(beginning vyith Ram wa- 
wich Rain-wa- - #27 ) ill ſcrevying on the ſaid top, to keep 
ter. Mar, 21,  anthe yyaterfrom falling out, as.nearly as I 
1643. could, & then in the yveighingof chem; & 
. thereby1 found fuſt the Snoyy-vyater to 
FE  yycigh 


— —  — — — — — 


he 
h 


*2 graines teſſerhen the Rain water, and the two River- 


Ay” —— 
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water weighteach of them1- gr.more then Rain-warer; 


(and ſo zlfothe Srandard-water in Cheap-ſide, (and there 


upon'theſe 3 to-be of equal weight)8 the L ambs-Conduir- 
waterto Weigh 420. more chen-Rain-water. But indeet] 
fanding ihis' Glafſeco be veryauncertaine for the perform- 
ing of thisſo'nice and-curions; an experiment, in 'regard 
both:thae: as /Rill: ſcrewed on:ths top or Cover thereof 
after- che filling te,"ro:keep' in the water ithat none might 
flyour,” there Rill ifſued forehſome water, and beſides alſo 
that rhe-rmouch-of the Glaſſe was ſomewhat: coo wide, 
{confiderioys teſwalneffeof the.Glaſſe) tor the filling oft 
with every'feveral water ex2Gtly alike to. the; Jeaft drop 
as was! requiſite ſro: doe: fo:fraal! a Veſſel ; .fich that [ 
obſcrved, (ths: one ordinary::drop of water mare' or lef( 
- would alcerithie weighofull 2 graines. more or leſſe > Which 
- matte ie 'continually ro:uncratetbeexperiment, by chelaid 
-Glafſe upon every ſtyeral witet, byfillingupthe.Glaſſea- 
'odineand then:dcyingtheour-fidethercot before I pur ic a- 
vaincintolhe calc: Burhowoyer beivg 'doubytyl of the 


| ſame; andaharkimight make, this cxpernwent ich all the 


| .cxaRneſfe/thavmightbe ;.] dulthereupon;for.my, further 


Larisfoitivn, *repair 0 the ,Glafſe-houle/ in Braad-ſtreer, 


ind there. cauwd a'Glic-Phiall to be preſently blown 


: beforeine, which mightboldia ine-pirtecagnect as could 
!be: gueſſed (fort this 1 canteived would be a convenient 
-bignefſe;clous. irbeing filled with water, might be con- 
-yenictitly: weighed in 3 {mall-Ballance- that would turne 
- upon ſome fmal- part of weight, as that gyas which we 

had uſed for the other Glaſle, being a very nimble and 
ſubtile Ballance, that would turne upon the 4**, or 5**. 
part 


3 
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part of a graine, which was as much as could-well be 
expeCted from a ballarce to weigh a Veſidof thiscapacity 
being filled with water or other liquour,) and was! allo 
blown round, fomewhat after the manner of an Crinal, 
but made flat ar the botrome, foas ro ſtand ypright, and 
yery ſmooth andeven attherop, and with ſo ſmal a mouth 
or orifice, as that ic might bealyvaies filled alike eo the 
leaſtdrop ; for that, when I came to fill the ſate, not one 


1 


rs 


drop could be ſhaken our, cilla little was firſt ſucke our | 


with a quill, (infomuch as that one might have carriedic | 


full of water intheir pocket, wich the mouth downwards, 

and not have fpilc one drop therein 2 ) and: which being 

thus exaRly made for the purpoſe; I weighed the very 

ſame watcis therein, which Thad done before. by the 0- 

ther Glaſſe, having et them-ſtand all the yvhilein their 

ſeveral Glaſſes, vvith an addition of ryvo othes Fountain- 

vyaters, vvhich inthe mean ſpace I had beencold of, as 

being generally accounted" the rvyo fineſt vyaters abone 
Londoy ; the one neer the" Poſttrne-g ate: on Tawer-hil), 

"called rhe' Poftern. Spring'; the:other on the backfide. of 
'St. Giles=sCharch at Crypple-gate, called there byi the name 
of Crowders Well ; bottryvhich are commenly accounted 
exceedivg' good for all manier of loare. eyes; and hayea 
'yery plefane taſte, like char -of nevymilke, (eſpecially 
thar of P, Crowder s-Well 4 vyhich much exceeds the other 
TT -- for -ſapout and- gyavity): and 


I” nn ee ey tt a 


* Uponthe weighing of vyhich therefore fortheir yertue | 


this warer; te  Aﬀay- and gravity aboye thereft, may 
maſter of Gal-ſniths: be taken for mineral. Andio by 


chis 
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this nevy Glaſſe, 
24, Experi- and the forcſaid 
ment , tor the 
gravities of ſc- 
verall waters 
&c. Mar, 31. 


1649. 


firſt the Snow = 
water to vyeigh 
one grain hiobrer 
then Rainewater; 
as alſo the nevy K:ver- water 
(and fo theſe two to yveigh a- 
like) and the T hames-water not 
ro differ ſenſibly in gravity from 
Rain-water, and the Conduit- 


water in Cheapeſide ro be 2 gr. 


heavier then Rain; and and the 
Lambs conduit-water to be 3 gr. 
heavier then Rain ; and then, the 
PoſterneSpring-water, to weigh 
7 gr. more then Rain; and Sr. 
Giles-water, (or that of Crowe 
ders.-Well) to weigh 12 gr. or 
halſe a pennny- weight morethen 
Rain=water; and ſo to be weigh- 
tier the the PoſterneSpring-water 
by 5 gr. And ſoas I weighed 
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Ballance, I found 


Hall, by name, Mr. Alex- 
ander 7ackson (who was 
pleaſed with much ccur- 
relie, humanity, and pa- 
rience , to aſſiſt me in 
theſe and all other the 
experiments which I 
thcxe made ; asto the 
work of the Ballance, or 
the marrer of weighing, 
and which hc performed 
with his own hands, with 
all the accuratrn*<fſe thar 
might b-) told me that 
he once knew anancient 
man in this City , whe 
whenſoever he was ſick, 
weuld drink plentifully 
ot this warcr , and was 
thereby immediatly wade 
well: and ſo, being over» 
come with Drink (as he 
ofren would be ) would 
preſently drink of this 
water to. make him ſo- 
ber , as findingir to be 
the moſt ſpeedy reme- 
dy. 


each water , I continually iterated my experiment upon 
the ſame, by putting out a few drops, and then filling up 
the Glaſſe againe z and ſoafterwaids (ill drying the Glafle 
throughly on the out-fide , 1 againe committed the 
ſame to the Ballance, andſa found the ſeveral waters to 
weigh as before ; ſaye only the Thames water now 
weighed one gr. more then Rain-water, which whether 
It was in the filling of the Glafſe, orin the weighing, I 


Vy 


cannot 
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cannotuſtly ſay : Bur ſoon after this it happening to rain, | 


I took ſome pure freſh rain-watcr, and withall, ſuch other 
of the aforeſaid Waters as wereneer the place of obſer. 
vation, freſh againe, viz the Concuit- water in Cheap. 
fide and the two foreſaid River-waters, and (after cue 

ſetling) tried them over againe by the ſame 
3%. Experi- Glafle and Ballance; as alſo the Snow- 
ment for the water which I had uſed before (for freſher 


4” ion I could not then get) and found them all 


Apr. 7*". 
and ſo the Thames. watey to be of equal 


gravity with Rain-water. 

And then I having a ſmal Glaſſe ſanding by me, whole 
mouth was rather lefſe then that of the pinte-glaſſe 
and held little more then 2 ounces-troy and an halte; I 

thought good to make an experiment by 
4*", Experi- the ſame, upon ſome of the foretaid waters, 
| ment for the 2. Rain & Snow-water & the two River- 
ni prac : Sag waters : (becauſe theſe did neerlieſt agrer 
Apr.2zx. one with another) and thereby found the 

Snow-waterto be halfa grain lighter then 
Rain-water; and the two Kiver-waters, to . be each of 
them of «qual weight with the Rain-water >s before. 
And this was performed by a very ſmal and ſubtil Bal- 
lance, yvbich yyould eafily be turned yyith one mite, or the 
20*", partofa Graip. 

Andthus having diſcovered the differenceof gravity in 
ſeverall waters by ſmaller Veſſels, (or quantities of water) 
I conceived it very convenient: after all chis, co make one 
experiment or obleryarion more upon all the foreſaid ſe- 
verall waters, by a much larger quantity ; confidering that 


to weigh exaRtly as ac hiſt by this Glaſſe; ' 


——— 


theſe ſmaller quantities were not ſo ſuſhcient to diſcoyes | 


the 


zn reference tothe foregoing Dimenſion." 331 


the difference of gravity, asto ground or determine Pro- 
portions of grayity thereupon ; and ſo that thEgreater che 
quantity of che waters was, the greater & more apparent 
fill would be their difference of gravity; and foto ſee haw 
this would apreein Proportion with the others And to 
this end I got the largeſt vitreall Veſſel or Yall chat 1 
could meet with fic for the purpoſe; which was one that 
held near about five wine-pintes, apd an half, having a 
very ſinall neck, done about with lead or pewter, and a eo 
or Cover to (crew on very cloſe (like the Glaffe by which 
I made my firſt obſeryation in this kind) and which inthe 
ſcrewing on, would not force the leaſt drop of water out 
of the Glaſſe,being exaRly filled ; and the mouth of the 
Glafſe nor being half an inch wide : And ſo baving provi- 
ded all the foreſaid eight waters freſh again (except the 
Snow-warter, Which could not be had freſher then chat 
which I uſed before)and the ſame duly ſer. 

led ; I found bythisGlaſſe (from the great 5*". experi- 
Standard-ballance, which would ſenſibly —_ upon ſe- 
turne-opon ane grain) firſt the Suow- water nreſoett 2s 
to weigh 8 gr. leſſe then Rain-water ;and prayiry, May 
the two-River-Waters to be equi-pondes 34, 
rane with the Rain-water : andthe Con- 

duit-water in Cheap-ſide , ro weigh 14 gre more then 
Rain ; ard the L ambs-conduit-water co weigh 24 pr. 
(or 1 p.w.) morethenRain : and the Poftern-Spring wa- 
rer to be heavier then Rain-water, by 2 p.w, and 9gr. (or 
57 gr.Jand laftly,the water of Crowdeys-Well co be weigh- 
tier then Rain-water, by 2x p.w. or 84 vr. and. ſo to cx- 
cced that ofthe Poſtern- Spring in grauny, by I p.w. and 
3 gre 1h, 37 gle 
So that now from theſeſeyerall exaAt experiments and 

Vy 2 ovler= 
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obſeryations, it is manifeſt, that all waters homogenea!l/ or 
of theſame kind) are not of the ſame gravity, but do ſenſi- 
bly differ therein, as we have here proved trom four ſeve= 
rall Fountain or Spring-waters, all of them differing jn 
orayity one from another ; and that inthe yery ſame con- 
tinued order an proportion ina manner, from all the ſe- 
verall experiments by which they were tri-d: as that of 
the Conduits in Che apfde (from P adington-Spring ) to be 
the lighteſt ; and the next above that, tize water of Lawbs 
Conduit (in Gr aies- Innfields) and then thenextto exceed 
thar,the Poſfe-1-Spring water (on Tow:r-hill) and then 
the hexvie(t ofall,the water of Crowers-Well at St, Giles» 
Cripplegate; and-which thing T was yery deſirous to de- 
monſtrate 1 And therefore conſequently, that no certain, 
poſitive Proportioncan be determined berween Rain and 
Fountain, or Pluvialland Puteall water , as Snellics hath 
done ; and which I cannotbut wonder,that he (ſo intelli- 
gent anartift) ſhould do, from one ſingle experiment or 
obſervation only, having uſed bur one Fountain-warer(by 
What Ican perceive from him) as if he took all Fountain 
or Puteall waters to be of the ſame grayity. And that 
which he uſed in that experiment, ſeemeth; to be much 
heavier then the heavieſt of thoſe fountain-warers which 
we haye here made uſe of ;7aS appeareth by his comparing 
it with Rain- watcr, the proportion being (as I ſhewed be- 
forc from hjm) as 1000000 to:1007522 3 whereas the pro- 
portion of Ram. watey tothe weightieſt of the Fountain- 
waters which we have here experimented, wil be (by our 
aſt and largeſt experiment, which is the beft for that 
purpoſe) bur as 100co00 to 1002104 fere, and from which 
che Proportion between theſe two waters, deduced from 
the cbſ:rv2tion made by my new-pint-Glaſſe, wil but 
little 
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little differ, {and thar by way of def:R) it holding there 


| from Rain-water , to S*.Geles-Well-water, 25 To00000 to 


{ 1001925 fere, both which by a millenary contraEtion, wil 


be in a manner the ſame, viz, 1000 to 1002;and by a decu- 
millenary contraCtion or abbreviation, the one wil be as 
I0900 to Ioo1g, and the other (and beiter) as Ioo00 to 


10021, and both which by arithmericall mediation, wil 


be as 10002 to I0029 ; and fo berween 1001925 and 


| To0zTog, the intermedian proportion arithmetical}, will 


| b:as rooooco to 1002014. 


Bur indeed, if yve ſhould have yet further tried the 


| ſame by a larger quantity of the vvarers z then probably 


might the proportion have (iill riſen higher ; and ſohaye 
come ſomevyhatneerer that of Szellus, according as vye 
have till obſerved from our ſeveral experiments ; that as 
the veſſel or quantity of each particular vyater hath been 
greater, fothe higher hath riſen rhe proportion of grayity 
betyvecn them , (chough very little) according as 
the difference of gravity hath become tomeyyhat greater 
then perhaps icſhould : For that ſurely,vyhether thefame 
be experimented by a leſſer or larger quantity ; yet the 
{ame proportion of grayny ſhould ariſe, according as the 
the difference of gravity ſhould be proportionably the 
ſame ; and vvhich- hath neerly happened in theſeſeveral 
obſeryations by ſeveral quantities of vyaters, except thoſc 
of the firſt experinatmeny "the impertet Glafſe., And 
yvhich vyould continually happen, in caſe the gravity of 
each particular water could ill be taken inevery ſeveral 
Veſlel, or Quantity, fo very preciſely to the leaft partof 
vveight, as might be imagined 2 but vvhich, confdering 
that every Ballance (as an Inſtrument or Organ, confift- 
ing of divers parts) is continually ſubje ro mutation up= 
Vv 3 OU, 
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on every ſinal occaſion, (eſpecially thoſ: ſmaller , nice; 
nimble, andſubcil Ballinces, fuch as we uſed in moſt of 
our experiments of this kind , which by the ordinary 
breath of one's mouth or noſtr1{ {any thing neer at hand) 
ot the leaſt motion of cheaire, or noiſe, or ſound, vvil be 
ſenſibly diverced from their due courſe and poſiture , to 
vvhich cheytend)and ſonor infallivle; therefore the ſame 


cannot well be expeRed, though notyvithſtanding vye 


here continually uſed all the ſedulity and follicitude that 
could be ; taking continually the gravity of each particular 
water, upon an exaRt equilibrity or equiponderancy of 
the Scales, according to the molt preciſe perpendicularicy 
or reRitude of the Index, or Tongue of the Ballance ; 
as neerly, as by the ſight might poſſibly be adjudged ; 
inſomuch as that we could not perceive any ſenſible errour 
or miſtake to be committed therein.  And-moreover for 
a further avoiding of errours herein ; I performed each 
Particular experiment upon the ſeverall waters (according 
as they areſer down orderly before) til ar one time, ac- 
cording to one and the ſame ſecting, or reifying of the 
Bllance ; conceiving it to be more convenient and ſure 
ſo to do, then at ſindry runes apart, for that there are 
hardly any Scales to bs mer with, but at Cverall times, 
Wil require a ſeveral ſerting or rcRification « ; 
Bu tor the determining of a certajgzpobuve Proport- 
on between Rain and any other glſies;,-( or between any 
other two particular waters) ir o beſt ſurely to uſc as large 
a quantity of choſe waters, as caryGonveniently be weigh- 
ed, (conſideration being had of the bigaeſſe and ponde- 
routnelle of the Veſſel to contain them ) But the vitreall 
V effeior Vall, by which I made wy laſt In, 
wou 


wo 
Vc 
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would hold welnigh as much as the zreall Cylindricall 
Veſſ:1 by which Snellizs made his obſervation, as I haye 
compured it, by comparing his Weight and Meaſureyirh 
Ours. 

And by moſt of our ſeverall obſervations, we find the 
ewo River-waters aforeſaid to be of like gravity with 


Raio-water, without any ſenfible difference, and fo to be 


equiponderant in themſelves. And for Snow-water, we 
find the ſame by every particular obſeryarion (even from 
theleakt veſſel or qtantity of water,where the difference of 
eravity was lea(t diſcernable) to be ſenfibly lighter then 
Rain-water, & fo the lighteſt of all ; & in which,our expe- 
rimentall obſcryations wil agree wich natural] reaſon ic 
ſelf, which ſhewerh Sxow to be a wuch lighter ſubtiance 
then Rain; andin which all * Philotophers do agree;char . 
the Cloud or matter of which Snow is engendre-i, is more 
l:orand drie then thar of which Rain js , and allo more 
2ery, and ſothe humour or moiſture reſolved out of Snow, 
iS aery,and yery light, and as it were a froth or forme, 
whereupon it ſo nouriſheth 

and cheriſheth the Earchs * Zznard. Diſput. de Vni- 


And becauſe it contains much henrgs -o — t 4 6 

. . . . ar aiſportionem babee 
of aire, it behooveth that it. , 9-6 6 
ſhould contain alſo much of que : nam nubes pluvie ba- 


warmth and moiflure, al- ber, qued ft mazis denſa, me- 
though yer it is Crier then wa- 92#. obſcura, &> magis unita in 
ter. And ſo Ariſtotle hiken- rag pee oy CO 
eth Snow to.Froth or Foame pris eames Ana ts, 
(& allo calteth it ſo)in reſpeRt ctara cs quaſs alba, & fer 
of its whiteneſſe , which he acrem ſparſa,chc. © 
faith to ariſe chiefly by means 
of thoſe parts thereof which 
are 
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Tenet multum de calido acreo Are more acry ; for that fo | 9998 
nubes nivoſa &c. Zanard. this reaſon alſo, Froth (ſaith | 
#bidem. he) is white ; and {o watet| of thi 


eng 2. de generat. a- having oile mingled with it, founc 
Plio, nar. hiſt. tb. x7. cap. 2. And fo alſo Plinie calleth 9998 


&* Keckerm. Sy. phyſ. tib. 6. SNOW aquarum celeftinm the g 
Sep. 9, Theor, 1. & 2, de fpurgam, which his engliſh | 7P®' 
__ Tranſlacour Dr. Holi In. fere. 


Cs =p os terpreth, the fome or froth of ”_ 
Magir, pbyſrolog. piripat. lib. Rain-water from Heaven, | hers 
4- cap. 6. conc*rning which ſee Kecker- | _ 

mar. And the Conimbricen- | bots 


{tans (according to Ariſtotle, Iib.1 Meteor, cap. 11. and | 
lib. de mundo, cp. 4) ſay, that Snow isa Cloud conglaci- | 299 
ated, or frozen rogether ina friable denſity ; and which fron 
Cloud obtaines fo much a greater ficcity then that which | 9?" 
is changed into water, by how much it congealesor grows 27 
rogether by the power or efficacy of the more prevalent | gol 
Cold ; fith that the Cold while it bindeth, doth expreſle, | a 


or force out the moiſture, &c. 


Seeing therefore that the matter of Snow, is more hor, ©" 
and dry , and more acry thin and ſubtile then that of -_ 
Rain ; apd conſequently more light ; and that Snow- © 
water is no other then Snow diflolyed , and ſo fill re. ©** 
taines the nacure of Snow 2 therefore alſo will Snow. mn 
water be neceſſarily lighter then Rain-water. = 


As for the Proportion between theſe 

The Proporti- ewo Waters, I may from all our ſeyeral | P* 
wa ning obſervations and experiments beforegoing, hue” 
mater. conclude the ſameto hold generally from 
: the heavier to the lighter , as Tooo) to 
9998. For 
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fo; | 9998. For byz er 3 ſeveral obſeryations made by the 
ich | NW Clafſe of almoſt a wine-pinte, where the gravities 
 oftheſe rwo waters (and fo the difference of gravity) were 
found ſtill the ſame ; the proportion will be as Tocooo to 
99984, fere : and by the laſt obſeryation, being made by 
| the great Glafſe of about 55 wine-pintes, holding about 
iſh | 7 pounds-troy of water, it will be as 100000 to. 99980 
fere (and- which I cake to be the truer,) and. if we will 
rake the intermediate proportion arithmetical, the ſame 
n | will be 100000 to 99982 fer?. Or the former proportion 
+. | will neerly happen , if we (hall mediate between, thac 
1 which,:will be produced from the leaft Glaſſe of all, 
| (which'was that of abour 23oun. troy) being as Toooo to 
i. | 9995 compleatly, and that which we have here produced 
+ | from the greateſt Glaſſe of all, viz. Toooo ro 9998 ina 
-þ | manner compleatly ; which willbe 10000 r0-9997- 
vs And now from theſe our ſeveral] experiments before- 
ne | Soing, for diſcovering, for difcoyeringthe gravities of the 
e | ſeveral kinds of common, ſimple, or naturall Waters, a$ in 
' | reference to the finding out of the ſolid Quantities or capa- 
cities of Bodies alcogecher inordinate or irregular, which 
' wil notin themſclyes admit of an ordinary os regular Kind 
of Dimenſion, but their contents aſt be obrajwed by" ſome 
extraordinary or unuluall kind of way, as we haye fatefy 
_ ſhewed;itis manifefi, that the way here pxopounded by 
us for the ſame, may be performed by any ſuch kind of Wa- 
erin general, as we have heretried, accords to the ex- 


periments formerly laiddown by us for that purpoſe, from 
Rain-water, (and ſo upon which: this our. AtaRometri- 
' | callpraAticeis grounded, as being themoſi ing ferent wa- 
ter for a generall uſe inthis kind 2 ) for that, in out laſt ob- 
feryation, which was —w_ by the greateſt quantity - 

þ 9 ene 
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the ſeveraff Waters afore-named , weighing about $4 
oun- or 95: Troy, the difference of gravity between Rain. 
water andthe heavieſt of the Fountain or Spring-waters, 
was bit 3: p.w.or 84 gr. And which ſaid quantity of wa. 
ter is much morethen double the quantity of 'thar: which 
was found to be of equall magnitude with the foreſaid 
ſphericalf{(tone-body, and fo from whoſe gravity we ob. 
tained the content of the ſaid ſolid body, the! meafire 
propounted ; & therefore had the ſame been thus inquired 
from both thoſe Warers, that is,the lighteſt (except Snow. 
waterYand the heavieſt, (though the Water by which 
it was done, we have ſhewed to be of like gravity with 
Rain-waterSthere could have been no conſiderable diffe- 
rence therein. | GI © 

_WPTun Concrtus Ion'>7>"1 


For tht wore ſpeedy abſolving or expediting of al 
the foregoing Dimenjions in gener all. y 


Nd now for the more eafic and ſpeedy perfor- 


to the whole Work, by way of adyentiſemenrand advice 
eo the pritica} Reader thatis not yeracquaintetwith the 
moſt corpendions waies of arithmerica] ' Cakulation, 


which is Hat be would vfe continually all along witkrbis | 


geomecrical Fines, or Lines of meakure, (wherber natural 
or arcifigitJ 'that moſt- excellent artificial avithmerical 
Line {*aF'1 yay fo terine'ir )- ot: Ling of Numbers i( fo 

os ER LT ; -called 


/rhance ill of all the Dimenſions , and metrical | 
"Concluſions contained and mentjoned-in; .this | 
Book; 1 ſhall ſubneR this one thing as a Coroms 
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called by the authour and contriver there» 

of, Mr. Bdm. Gunter , being deduced by -. Sce iſo Mr, 
him from the Logarithmical or artificial —=_ HIngates 
numbers, and fo being, as it were, 2 Line oro ey 
or Scale of Logarithmes ) by which all gf che like * 
Mathematical Queſtions and of pore” kind, Ands Me. 
tg be wrought by Proportion, (as indeed _ Qughtres's . 
what are va Sch way not be redus CfcF5 of Proc 
> porrion; or ra- 

ced to a way of proportjon} are calt up, - j1,; me fame 
ot computed in a moſt compendious man= cnyerred into 
ner (as it were geometrically or mechani= - a Syirall Line. 

cally) meerly by Scale and Compaſſe, with-; ..,_ _;, 
out the labour of thepen,z For all choſe our axrificial Di- 
menſions, which conſiſt ceerly. upon the ſquaring of ſome 
onenunber, or of one ſimple quadratureonly, (ſach as are 
ofall ordinate or regular Planes or Superficies, aud whee 
ther taken ſimply in themſelves alone as Figures; ormayy 
of one kind caaJjuaRly, as conſtituting the coralSuperficie- 
ties of regular Sohds,) will be abſolved by; gneertentof 
the Compaſſes only, being doubted, or once repeated upon 
the (ajd Lyneaccording to the Analogilm of Aﬀfultiplicatss 
en. Andcihat will be, as from anZn upoy the faid-Line 
of numbers, tothe linear gumber or exo takenby the ar- 
tificial Line of meaſure, or Laneof. quadrature, (for ſome 
dimenſional line of a Figure whole ſuperficial Content js 
required, therefrom, as repreſenting arcifigia/lytheſide of 
the equal Square) ſo from that, tothe quadrazte number, 
for the ſuperficies of the Figure. 

Andall thoſe artificial Dimenſions which depend meer- 

ly upon the cubing of ſome oneaumber or term (ſuch. as 
are of all ordinate or regular Splzgs tor their ſolid meaſure) 
wil beabſolyed by one and the ſame extent of the Com- 
X x 3 paſles, 
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paſſes being trebled, or twicerepeated upon theſaid Line 
of artificiall Numbers, according to the foreſaid Analo- 
giſme (in a compound or double Multiplication) which 
wil be, as from an #», tothe linear nnmber orcerm taken 
by the arciftciall Line of meaſure;or Line of Cubature, (for 
ſome dimenfionall line of a regular So/id given to be mea - 
ſured thereby, it repreſenting artificially the fide of the 
equall Cube) fo from thence ro the Square thereof ; and 
from thatto the Cube, for the ſolid content. | 

And all thoſe artificialt Dimenſions which confiſt nor 
of cubing, but yer of a twofold Multiplication ; the one 
whereof isa Quadrature, (ſuch are ofall regular-like So- 
lids, as Cylinders, Cones, aiidthe like) wil be abſolved 
by twoſeyerallexcents of the Compaſſes, each of them be- 
ihg dotbledor once iterated upon the ſaid Line of num- 
bers ; which wil be firſt, aSfrom an #17 to the quadratary 
rermmitaken by the artificial Line of meaſure, repteſenting 
ſome" dimenſionall line of the ordinate Baſe; So from 
that;tothe Quadrar thereof, fer the arrificiall Baſe: Then, 
as fromyatiHrit to that Quadrat ; Sofrom the other num- 
ber ot tetm taken by the ſame artificiall Line of meaſ:re, 
for the Axicor Altitude of the ſolid Fignre to be meaſured; 
totheſolid area of the Figure. Or it wil be, As from an Z- 
#:t,to thenumber for the Ax: or altitude ; So from the 
quadrate mimber for the Baſe,to the reQangular ſolid num- 
ber,for the whole ſolid Figure it ſelf. And here, if the two 
foreſaid lines of a revular-like Solid,to witthe 4x#,& the 
bafiall line (whatſoever it be) do happen to be equal! (as 
they very rarely do) then wil the Dimenſion be cubicall, as 
that of an exaRtly ordinate Solid by ſome one of its di- 
menſional lines ; and ſo be abſolyed upon the Line of 
Numbers accordingly, © 


Then * 


Ie 
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Then laſtly, for the ſuperficiall Dimenſion of theſe regu. 
lar-like Solids, conſiſting of one Multiplication only, and 
chat commonly of two unequall Terms, and therefore not 
an exaRt Quadrature ; the ſame wil be abſolved by one 
extent of the Compaſſes, once repeatedupon the ſaid Lo- 
oarichmericalt Line,or Line of Proportion, according to 
the Analogiſm'of A/ulrplication ; which wil be, as from 
an Zrit to one bf theewo linear Numbers or terms taken 
by che artificiall Line of meaſur (which do repreſent ſome 
one dimenſional line of the Baſe, atid the (ide, or other 
line upon theſupetficies of the ſolid Figure, according-to 
the nature thereof;) So from theother, to the reQngle ſu- 
perficiary Number; for che ſaperficiall Area of the ſolid Fi- 
gure (the Baſe;thereof being ſecluded) And here alſo, if 
the ſaid rewodimenhonall liges of the regularelike Sofid, do 
happen at any timeto be <quall (as they very ſeldome'wil) 
then this Dimenſion wil be exaRlyquadrataty, as the fu- 
perficiall dimenſion of an exaQtTegular Solid, by ſome one 
of its dimenfionall lines. hats | a. aBg's 

And the like with theſe, underſtand forche more ſpeedy 
computing of the grayities, or ponderall quantities of re- 
gular and regular-tike metallinebodies, being inquired-ouc 
artificially in the ſame manner as their ſolid meaſuresF'and 
therefore, as therethelaſt proportionall number or term 
upon the ſaid Line or Scale of Nambers, denoteth fol:d 
meaſure, here jt wil denote gravity or. ponderofity:z>1 

And ſo likewiſe in the work of Gauging, for the {peedier 
compuring of the liquid Contents of Veſlels in Wine cr 
Beer (as was ofthe ſolid content of a Cylinder, or any o- 
ther regular-like Solid, from our artificia!l way ) where, 
after the mean Diameter of the Veſſelbeing had,according 
tothe artificiall Gauging-Lines ; it wil hold upon the 
Xx 3 foreſaid 
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foxcfaid Logarithmical Line (or Line of Numbers) by a 
ewofold excent or opening of the Copaſſes,thus;v:z, firſt, 
aSſrom anX»it to the mean Diameter, Sofrom that to the 
Square thereof; Then, as from ant tothat Square ; Sg 
fromthe length (or heighth) of the Yeſlel to the liquid 
content thereof in Gallon-meaſure. Or as roman Vn: to 
the kngth of the Veſlel, Sofrom the Quadrat of the mean 
or equated Diameter, to the liquid meaſure aforeſaid. 

Ando with thelike.expedition by this Lioe underſtand 
all AtaRtometrical operations to be abſo{ yed,in computing 
the ſolid quantities of irtegular bodiesfxom the gravity 
of the equal body of water, accordingitq.$he Terms of 
Proportion or compariſon between-the gravity” and mag- 
Hide, or the ponderalland dimenſional.iquadtity of this 
_ Body, delivered by us- in our AzaQometrical Diſ- 
courle.  agdt Oy 

Aud ſo allmetrical opetations ariſing here 6the natural 
Meaſure, wil be thus expedited, according to che dimen- 
fional Proportions delivered in this Book;. both for mea- 
lureand weight (and all others of the like kind, not here 
particularly expreſſed) according to what I faid before. 
And thus I put a Period-ro theſe ' my. 'mathemacicall 
Contemplations and Exercitations. 


 $oli Deo univerſypdtenti, qui onmia- (ut loqut- 
tur Sapiens ) naenſura, numero, & pondere 
© "diſpoſuit, ſit gloria, honos & laws, in 
ſecula, & omnem ſempiterni- 
tatem, AMEN, 
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